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KOPIIIAFAH OPTAHBI KOPFAY
AKOHE KOPIIIAFAH OPTAFA
AHTPOIIOI'EH/IIK ®AKTOPJIAPIABIH 9CEPI

Section 1
ENVIRONMENTAL IMPACT
OF ANTHROPOGENIC FACTORS
AND ENVIRONMENTAL PROTECTIONY

Pasznmen 1
BO3JIENCTBUE HA OKPYKAIOIIYIO CPEIY
AHTPOIIOTEHHBIX ®PAKTOPOB
U 3AILIUTA OKPYKAIOUIEN CPEJIbI
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AATOPUTM YCTAHOBAEHMUA .
LLEAEBbIX TTOKA3ATEAEN KAYECTBA OKPYXAIOLLLEM CPEADI
HA NMPUMEPE KOCTAHANCKOM OBAACTHU

B Hauane 2021 roa BCTYNUA B CMAY HOBbIM 3KOAOTMYeCKMii Koaekc PK, HanpaBAeHHbI Ha noaTtan-
HOE YAyullleHue KadyecTBa okpy>kawolein cpeabl. OaHUM 13 TpeboBaHUIt HOPMATMBHOIO AOKYMEHTa
SBASIETCS YCTAHOBAEHME LIEAEBbIX MOKa3aTeAel KauecTBa OKpPY>KaloLlen CpeAbl KaXKAbIM perMoHoM. B
KocTtaHanmckomn o6AacT OAHOM M3 NepBbIX B pecrybAMKe MpoBeAn paboTy Mo YCTaHOBAEHMIO LIEAEBbIX
rnokasarteAein KadectBa okpy>kawouiein cpeabl (aaree «LIFTTKOC») no HoBbiM [MpaBraam, BCTYNUBLUMM
B cMAY B cepeamHe 2021 roaa. MNpasuaa no paspabotke LINKOC onucbiBaloT TOAbKO TpeboBaHms, K
KaKMM KOMIMOHEHTaM OKPY>KaloLLen CPpeAbl AOAXHbI ObITb YCTAaHOBAEHbI, YTO AOAXKHO CAEAOBATH MOCAE
yctaHoBAaeHns LINTKOC (MmeloTcs B BUAY MPUPOAOOXPaHHbIE MEPOMPUSTUS), HO AATOPUTM U UCTOUHMK
nHdOopMaLMM B MpaBMAax He 0603HaueHbl. AaHHas paboTa Obiaa nposeaeHa B KoctaHaickorn obaactu
B 2023 roay, v B AQHHOM CTaTbe OMMCAIOTCS HE TOAbKO MOAYYEHHble PE3YyAbTaTbl, HO W 3TANHOCTb pa-
60T, UCTOMHMKM MOAYUYEHMS MH(DOPMALMM U MOAYUEHHbIE BbIBOABI B BUAE MpeaAoskeHHbix LINTKOC. B
CTaTbe OMUCHIBAETCSI AATOPUTM MPOBEAEHHOM PabOThbl MO YCTAHOBAEHMIO LIEAEBbIX MOKa3aTeAei Kave-
cTBa AA9 KocTaHanckomn obaacTy.

KAtoueBble cAoBa: okpy>Katolas cpeaa, akoaorms, TEO, oTxoabl, napHuKkoBble rasbl, [TAK, atMoc-
depHbI BO3AYX, BOAHbIE PECYPCbl, AErPaAaLLMs M onyCTbiHMBaHWe 3emenb, LITTKOC.

A.D. Mikhailichenko

IE “Ecoexpertservice”, Kostanay, Kazakhstan
e-mail: ecolinesport@list.ru

An algorithm for setting environmental quality targets
on the example of Kostanay region

At the beginning of 2021, the new Environmental Code of the Republic of Kazakhstan came into
force, aimed at gradually improving the quality of the environment. One of the requirements of the
regulatory document is the establishment of environmental quality targets by each region. Kostanay region
was one of the first in the republic to establish environmental quality targets under the new Rules that
came into force in the middle of 2021. The rules for the quality targets development describe only the
requirements for which components of the environment should be established, what should follow after
setting environmental quality targets (meaning environmental protection measures), but the algorithm and
sources of the information are not indicated in the rules. This work was carried out in Kostanay region in
2023, and this article describes not only the results obtained, but also the stages of the work, sources of
information and conclusions obtained in the form of proposed quality indicators. The article describes the
algorithm of the work carried out to establish quality targets for the Kostanay region.

Key words: environment, ecology, solid waste, greenhouse gases, maximum permissible
concentrations, atmospheric air, water resources, land degradation and desertification.
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KK «3ko3kcneptcepsuc», KoctaHai k., KasakcraH
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KocTaHait 06AbICbIHBIH, MbICAaAbIHAQ KOPLLAFaH OpTa canacbiHbIH,
HbICAHaAbl KepceTKiluTepiH 6eArirey aAropuTmi

2021 >bIAAbIH, 6aCbiHAQ KOpLLUAFaH OPTaHbIH CanacblH Ke3eH-Ke3eHiMeH >kakcapTyra GarbITTaAFaH
KP >kaHa 3KOAOTMSIAbIK, KOAEKCI KyLliHe eHAl. HopMaTmMBTIK Ky KaTTbIH TaAanTapbiHbiH 6ipi op eHipAiH
KOpLLUaFaH opTa canacbliHblH, HblCaHaAbl KepceTkKilwTepiH 6eariney 60oAbIn Tabblraabl. KocTaHai 06AbI-
CbiHAQ pecrnybAMKasa aAFallKbIAapAbiH 6ipi 60AbIM 2021 KbIAABIH OPTACbIHAA KYLLIHE EHreH >kKaHa epe-
skeAep GoMblHLLA KopliaFaH opTa CanacbiHblH HbICAHAAbI KOPCETKIWTEPiH BeAriaey GOMbIHLLIA KYMbIC
xyprisiaai. CATTAHBIH, HbicaHaAbl KepceTKiluTepiH 83ipAey XXOHIHAET T KaFnaaAap KOpLUaFaH OpTaHbIH,
KaHAAM KOMIMOHEHTTEPiHe KOMbIAATbIH TaAaNTapAbl FaHa CUMNaTTanAbl, OAap KOpLUaFaH opTa canacbliHbiH,
HbICaHaAbl KOPCETKIlITePi BEAriAEHreHHEH KeniH He yCTaHyFa Tuic (TaburaTTbl KOpFay iC-LuapaAapbiH

4 © 2024 Al-Farabi Kazakh National University
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eckepe OTbipbin), Oipak, KarMaanapaa aAropyMtm MeH akmnapat kesi 6earianeHbeirai. Bya >kymbic
KocTaHait 06AbicbiHAa 2023 >KbIAbI XKYPri3iAAl )K8HE OCbl MaKaAasa aAblHFAH HOTMXKEAEP FaHa emec,
COHbIMEH KaTap >KYMbICTbIH KE3eHAIAITI, aknapaTt aAy Ke3Aepi >KaHe YCbIHbIAFAH cara KepceTKiTepi
TYPIHAE aAblHFaH KOPbITbIHAbIAQP CcunaTTaAfaH. Makaraaa KocraHai o6abich! ywin CAINTAHbIH Hbica-
HaAbl KepceTKilTepiH 6eAriaey 60MbIHLLIA XKYPri3iAreH XyMbIC aATOPUTMI CUMATTAAFaH.

TyitiH ce3aep: KopLuaraH opTa, 3KOAOTUS, KATTbl TYPMbICTbIK, KAAABIKTAP, KAAABIKTap, MAPHUKTIK
razaap, LWeKTi pyKCcaT eTiAreH KOHLEHTpaLmMsAap, aTMOCGEPAAbIK, aya, Cy PecypcTapbl, XXEPAIH, Aerpa-

AQLMSCDHI KOHE LUOAEATTEHYI.

BBenenune

Kaxxnast pa3BuTas u pa3BHBAIOINAsCS CTPaHA B
MHpPE CTPEMHUTCS K DKOJOTHYECKOW O€30macHOCTH
U yIy4IICHHIO OCHOBHBIX MokazaTeneil. K Takum
KOMITOHEHTaM OKPY’KaIOIIeH Cpe/ibl OTHOCSTCS atT-
MOC(epHBI BO3IyX, MOBEPXHOCTHBIE W IIO/3EM-
HBIE BOJbI, 3eMEJIbHBIC PECYPCHl U TOYBI, JECHBIE
pecypcrl. KagecTBeHHOE cOCTOSTHHE KOMIIOHEHTOB
OKpYy’Karoled cpelbl BIMSET Ha 3J0POBOE COCTO-
SIHUE YeJIOBEKa W KMBOTHOTO MHPA, CIIOCOOCTBYET
OyaronpusaTHOMY ITpOXUBaHMIO Ha 3emIie. [leneBbie
MOKa3aTeNid KayecTBa OKPY)KaloLel cpelpl Mpej-
CTaBJIAIOT COOOM KOTMYECTBEHHbIE N KAYeCTBEHHBIC
MOKa3aTeNn OKpY’Karolled cpeibl U e KOMIIOHEH-
ThI, KOTOPBIE JOJDKHBI OBITH JTOCTHTHYTHI B CIydae
peanu3anny psaaa NpUPOI00XPaHHBIX MEPOIPUSTHH
B 33JIaHHOM TMepuoJiec BpemeHHu. [lojokuTensHbIe
WM HETaTHBHBIE W3MEHEHUS OKPY)KaoIIeH Cpe/bl
OTPaKarOT MOKa3aTeln KayecTBa MM WHAWKATOPHI
OKpYKarlolleu cpeibl.

LleneBble MmokazaTead KauecTBa OKPYKaroLIeH
Cpe/lbl yCTAaHABIMBAIOTCS Ha OCHOBE HW3yUYEHHBIX
MoKa3aTellel KauecTBa KOMIIOHEHTOB OKPY KaroIien
cpebl J1abOpaTOPHBIM, AHATUTUYCCKUM ITyTSIMU,
MyTeM HM3Y4YeHHS MMEIONUXCS AHHBIX O TEKyIIen
CUTyaluu B 00JacTH oKpyatouiel cpensl. Ha oc-
HOBE COOpaHHBIX MAHHBIX OMPEENSIeTCS CpeaHHUN
MOKa3aTesb WM MaKCUMaJIbHO IJI0XO0H MOKazaTelb
OKpY’KaroIleH cpebl Ka)I0ro KOMIIOHEHTa H TIPO-
THO3HMPYIOTCS KeJlaeMble ITOKA3aTeH OKPYIKaIOIIeH
Cpefbl, JAOCTHKEHHE KOTOPHIX OYyIEeT BO3MOKHO,
€CNIi TOpOJI, palioH, 00JacTh, a TaKXKe MPHPOJIO-
MOJIb30BATENIM U HACEJICHUE MPEANPHUMYT Psif Mep
MO COKPAIICHUIO HEraTUBHBIX SIBICHUN OKPYXKaro-
el cpespl.

[Ipenmnonaraercs, 4YTO yCTaHOBICHHE IICTEBBIX
MoKa3areyiell KauecTBa OKPY KaroLEel cpesibl IOMO-
KeT pazpaborath 3P(EKTUBHBIE MEPONPUATHS TO
YIIyYIIEHUIO Ka4ecTBa OKPY KaIOIIeH CpeIbl, yrpas-
JICHHSI ¥ COKPAIIECHHUsI OTXOJOB 3a OIpEIeNICHHBIN
Mepuo]] BpEMEHH, a B Oy/yllleM MOHUTOPHHT IMapa-
METPOB KadecTBa OKPYIXKAIOMICH Cpebl TTO3BOJIHT
JieNiaTh BBIBOJBI 00 YXYALICHUH WM YIy4IIEHHH
COCTOSIHHSI OKpYXaromieit cpenbl u 3(PQPEKTUBHO-
CTH NPOBOJAMMBIX Mep. Pe3ynbraTel MOHUTOpHHTA

MO3BOJIAT ONPEENATh JAIbHEHIINHA MaKeT Mep U
IJIaH JEHUCTBUH MO YJIYUIIEHUIO KaUeCTBEHHbIX Xa-
PaKTEpUCTUK OKPY>KAIOIIEH cpebl Ha NadbHEHIINA
MEepUO/I.

B kaxnoil crpane o onpeaeieHHbIM KPUTEPHU-
sIM WJIM UHIUKATOPaM CYIST O TEKYIIEH CUTyaluu
1 O TOM, K KaKUM IT0OKa3aTeIsiM HY)KHO CTPEMHUTh-
csi. Kaxnas crpana craBut ce0e 1eiu, ONMCaHHBIE
B CTPAaTErMYECKUX IOKyMEHTaX O TOM, KaKHX IMOKa-
3areseit HeoOxoauMo goctudb. Hampumep, B Y30e-
KUCTaHE KOHLIENINEH OXpaHbl OKPYKAIOIIEH Cpebl
1o 2030 roma yTBepkIeHBI 24 IEICBBIX MOKA3aTe-
7. B menom 3aminaHupoBaHO COKpalleHHe BBIOPO-
COB 3arpsi3HsAoNmx BemecTB Ha 10%, yBenndyenue
Teppuropu JiecoB Ha 40% u nepepaboTKH TBEPABIX
OBITOBBIX 0TXOI0B J10 65%. B EBporne onpenencHo
104 1eneBBIX TOKa3aTessl, KOTOPBIC MOJDKHBI OBITh
nocturayTsl k 2050 rogy, cpeau Hux 51 3agava mo
M3MEHEHUIO KiuMmaTa, 27 3amad 10 COKpAICHHUIO
XUMUYECKOTO 3arpsi3HeHMs U 23 3a/1a4u, CBSI3aHHBIX
¢ cokpamenueM oTxozoB [1]. EBpona ompenenuna
JUTS ce0sl IPUOPUTETHBIE OTPACTA SKOHOMHUKH, KO-
TOpBIE JOJDKHBI COOJIOAATh MPUPOJIOOXPAHHOE 3a-
KOHOJIaTeNnbCTBO. Cpemu HUX OTpaciv SHEPTeTHKH,
MIPOMBIIIEHHOCTH, TPAHCIIOPTa, CETLCKOT0, JIECHO-
ro, peIOHOTO X0351CcTB. Cpenu meNeBbIX HHANKATO-
POB cTpaHbl EBpOIIBI BRIAETSIOT:

- DHEPreTHKY,

- DMHCCUHU TIAPHUKOBBIX TA30B W COKpAIlCHHE
BEIIECTB, Pa3pyIIAOLINX 030HOBBIN CIIOH,

- Ka4ecTBO aTMOCc(hepHOro BO3AyXa,

- SMHCCUU TTAPHUKOBBIX Ta30B U BEIOPOCHI B aT-
Mocdepy OT TpaHCTopTa

- yM,

- OTXO/IbI,

- YCTOHYHMBOE TIOTPEOICHNE 1 POU3BOJICTBO,

- BOJHBIE 1 MOPCKHE PECYPCHI,

- IPOMBIIIJICHHBIC ¥ XHMUYECKHE BHIOPOCHI,

- Omopa3HooOpa3ue W HCIOIb30BaHHUE 3EMEINb-
HBIX pecypcos [2].

B Poccun Takke yCTaHABIMBAIOT 1I€JIEBbIE UH-
qukatopsl B CTpaTerusax couluanbHO-3KOHOMHYE-
CKOTO Pa3BUTHS OTIENBHO B3SATOro pernoHa. Ha-
npumep, Crparerueil connanbHO-3KOHOMHYECKOTO
pasButus YensOuHckoit odnactu Ha iepuo 1o 2035
rojia yCTaHOBJICHHI 16 1eIeBbhIX 3aa4, Ha3bIBAEMBIX



ANTOPHUTM yCTaHOBJICHHMS IIEJICBBIX ITOKA3aTelel KauecTBa OKpyskaromiel cpexsl Ha mpumepe Kocranatickoit obmactu

«OCHOBHBIC HAIPAaBICHUS PALMOHAIBHOIO IPH-
POJIONIONB30BaHUS U 00ECIICUCHHUST IKOJOTHUECKON
6e3onacHocTy YensOuHcKkoi obmactm». Cpenu HIX
yKa3aHbl KOHKPETHBIC TOKA3aTeNIH K aTMOC(HEepHOMY
BO3/IyXY, BOJJO€MaM, TUTHEBOW BOJIE, OUUCTHBIM CO-
OpPY)KEHUSIM KaHaJIM3aluu, 00beMaM 3aXOpPOHCHUS
OTXO/IOB, YBEIWYCHHUIO JOJIN JIECHCTOCTH M OCO-
00-0XpaHseMbIX NPUPOIHBIX TeppuTOopuil. OgHON

9KOJIOTUYECKH OPUCHTUPOBAHHOTO pPOCTa 3KOHO-
MHKH, COXpaHCHHE OJIATONPHUATHON OKpYIKaIoIeH
Cpelbl, OMOJOTHYECKOTO Pa3sHOOOpa3us M MPUPO-
HBIX PECYPCOB JJIsl YIOBJICTBOPCHUS TOTPEOHOCTEH
HBIHEITHETO W OYIyIIUX IMOKOJEHHH, yKpEeITIeHHe
MPaBOMOPSIKA B OOJIACTH OXPaHbl OKPYIKAIOIICH
Cpebl U o0ecTieueH s SKOJIOTHIECKON 0e301macHo-
ctu B YengOunckoit odiactu. B Tabmmie 1 onucan

n3 CTPAaTCrudcCKux ueneﬁ SIBJISIETCS OOECIIeUYeHIE

Tadmuua 1 — O030p 1eNeBBIX HHANKATOPOB HEKOTOPHIX CTPaH

0030p 1IeTeBBIX UHIUKATOPOB HEKOTOPBIX CTPaH.

CKO¥ 4aCTH BBICOXIIICTO
JIHa ApabCKOTO MOPSI

¢ 28% (0,9 muH ra)

110 60% (2 muH ra);

- CHIDKEHHE BBIOPOCOB
3arpsI3HSIOIINX BEIECTB
Ha 10% (c 2,492 mun

10 2,243 MITH TOHH);

- mnepesof 80% (okomo
6500) emuauAI 00OIIIC-
CTBEHHOTO TPAHCIIOPTA
Ha ra300alIOHHOE TOIUIHU-
BO U AJIEKTPOTATY [3].

OBITH Ha ypOBHE He Oostee
28 mr/m® k 2027 romy u
He 6onee 25 mr/m® k 2035
rofy, a YypoBEHb PMZY5

HE JIOJIKEH MPEBBIIIATH

5 mr/m?[5]. K mpumepy
JIaHHBIN TOKasarens B Ka-
3axXCTaHe He JIOJKEH mpe-
Boimars 0,16 mr/m® [6].

MOKa3aTesIu 10 CHUXKE-
uuro SO, NO_, neme-
TaHOBBIE JIETY4HE Opra-
HUYECKUE COCINHCHHS,
NH,, PM, ; x 2030 rony:
SO, —na 79%,

NO, - na 63%, nemera-
HOBEIC JIETYYHE OPTaHu-
YECKUE COCAMHEHUS — Ha
40%, NH, —na 19% un
PM, , —na 49% [10].

Komnonentsi
. . YessiouHCKasi 00/1aCTh,
OKpYy:KaroLIeii Y3b6ekucran Kuraii Crpansl EBponbl Poceust
cpeasl
Atmoc(epHBI |- TOBeJeHUE TUIOIa T - ypoBeHb B3BemIeHHBIX | B cpemnem mims 27 crpan | [locrenennoe ymydmenue
BO3IyX JIECOTMOCaIOK Ha y30eK- yactuiy PMS5 nomxen YCTAaHOBJICHBI LIEJICBbIE | Ka4ecTBa aTMOC(HEPHOTo

BO3/1yXa C BBICOKOTO YpOB-
Hs1 3arpsI3HEHUS 70 TI0-
BbIIIECHHOTO B 2024 roxy
u Hu3Koro B 2035 roay B
rr. YensOuuck, Marauro-
TOpCK, 3/1aTOyCT.

- Ha 22% cHusutk Kk 2035
r. ot ypoBHst 2019 1. BbI-
OpOCHI 3arpsA3HAIOIINX
BelecTB B YensaOuHCKe U
Marnwuroropcke [18].

Bonusle pecypcebl

- COKpallleHHE OTeph
BOJIHBIX PECYPCOB B CEITb-
cKoM xo3siicTBe Ha 10%;
- COKpAIlleHUE BOJIOIIO-
TpeOJICHUS B CEITBCKOM
XO3SIHCTBE (Ha YETbHBII
rekrap) Ha 15%;

- noBbIIIeHNE P PEKTUB-
HOCTH OYMCTKH CTOYHBIX
Box 110 80% [3].

90% 1oBEpXHOCTH BOJIBI
JIOJDKHBI TOCTHYb «XO-
potrero» ypoBHs k 2027
roxay [5].

- YITyUIIUTH KJIacC Kade-
CTBa BOJIbI TPEX BOJJOEMOB
(pexu Al 1 Muacc, Apra-
3MHCKOE BOJJOXPAHMIIUIIE)
C OYCHB 3arPA3HEHHBIX JI0
3arpsi3HEHHBIX

- BBOJI B 9KCIUTyaTaIHIo

8 OUHCTHBIX CO-OpYKEHHH
kaHanmu3anuu [18].

Jlomnst mecucro-
CTH TEPPUTOPUHU

- yBeJIHYEHHE TePPUTO-
PpHH, TOKPBITOH JIecaMH,
¢ 3,2 muH 10 4,5 MuH Ta (
¢ 7% mo 10%) [3].

- mocazka 36 MIH ra
HoBoro Jieca k 2050 roxy,
4TO cOCTaBUT 24% Teppu-
TOpHH CTpaHsl [7].

- CoxpaHeHHE JIECUCTO-
CTH TEPPUTOPHUU HA yPOB-
He 29,4% [18].

VYpasnenue ot-
XOJIaMH

- JIOBEJICHHE OXBaTa Hace-
JIEHHsI YCITyTaMu 1o cOopy
1 BBIBO3Y TBEP/IBIX OBITO-
BbIX 0TX0/10B ¢ 48% (16
MJTH 4enioBek) 10 100%;

- yBeInH4YeHHE 00beMa
nepepaboTku obpaszye-
MBIX TBEPIBIX OBITOBBIX
orxon0B ¢ 18% (1,3 muH
TOHH) 710 65% (4,6 MITH
TOHH) [3].

- k 2027 roxny Heobxo-
IMMO HacUYHMTHIBaTh 60%
TOPOJOB, CBOOOIHBIX OT
0oTx010B (“Zero-Waste
Cities”) and 40% xpacu-
BBIX TOpoa0B Kk 2027 roxy.
- k 2025 r. ucnosnb30Ba-
HHE ITACTUKOBBIX H3/1e-
JIUH IpennoaaraeTcs co-
kpatuthb Ha 30 %. K 2026
I. CTpaHa MOJHOCTHIO
OTKa)KETCsI OT IIACTHKO-
BOI YIIAKOBKH U Iepenaer
Ha HOBBIE OJINMEPHBIE
MaTepHansl, KOTOPbIE
MO’KHO JIETKO Tepepada-
ThIBATh [7].

- YBCJIUYUTH [TIOBTOPHOE
WCTIONB30BAaHNE MITH TIe-
pepaboTKy KOMMyHAaIIb-
HBIX OTXOA0B MUHUMYM
Ha 60% x 2030 romy [11];
- k 2030 romy nepepaba-
ThIBaTh 10 55% ymakoB-
ku, 10 30% mractuka, 10
70% crexmna, 1o 85% Oy-
Maru u kaptosa, 10 30%
nepesa, 10 80% uepHOro
Meraiia, 10 60% asro-
MuHuA [12].

- k 2035 rony coxkparuthb
3aXOpPOHEHNE OTXO/I0B Ha
nosurone g0 10% [13].

- COKpAIIICHHE JOJH I10-
JIUTOHHOTO 3aXOPOHEHHS
KOMMYHAIIBHBIX OTXOJIOB C
94% 1o 70% k 2035 roxny
[18].
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TIpooonacenue mabauyvl

Ha 35% x 2030 roxy ot
ypoas 2010 roga BMmecTo
10%,

- JloBecTr oo B0300-
HOBJISIEMBIX HCTOYHHKOB
sHepruu k 2030-my roxy
110 25% ot 001mero 00b-
eMa reHepaluu 3JIeKTPU-
YecKoH sHepruu [4].

JTOJDKHBI COKPATHTHCS
Gosnee uem Ha 65 % 1o
CPaBHEHHIO C TIOKa3aTe-
nem 2005 . [7],

- JIOCTHXXEHHE JI0JTN
ANEKTPOTpaHCIIOPTa K
2027 romy (45%) [8],

- k2050 r. yBenuuuTh
nomo BUD no 60% [8]

- COKpAaTHUTh BBIOPOC map-
HUKOBBIX I'a30B MHHUMYM
Ha 50% x 2050 roxy [9].

KomnoneHnTsl
. . YensnouHckasi 00/1aCTh,
OKpYy:RaoLei Y30exkucran Kuraii Crpanbl EBponbl Poceust
cpeasl
CokpartieHne - CHWD)KCHHE YIIEJIbHBIX - k2030 1. BEIOpOCHI - COKpaTHTh SMUCCUU - COKpaIICHUE YMHCCHIA
HAaPHUKOBBIX BBIOPOCOB APHUKOBBIX YIVIEKHMCIIOTO I'a3a B pac- | IapHUKOBBIX a30B HA MAapPHUKOBBIX I'a30B Ha
ra3oB ra3oB Ha enuHuiy BBII yete Ha equHuiy BBIT 40% 1o cpaBHEHHIO C 24% x 2030 roxy 1o cpas-

1990 rogom u Ha 80-95%
k 2050 roxy [14]

- CoxparuTb SMUCCHH
CO, or TpaHCnopTHO-

ro cexropa Ha 20% ot
yposust 2008 roay x 2030
roxmy [15].

- Ha 30% cokpatuts mo-
TpebieHne SHepruy 31a-
Huit k 2030 roxy [16].

- Munumym Ha 27%
YBEJINYUTD JIOJIO BO3-

Henuto ¢ 2019 1. [19].

OOHOBIIIEMOH SHEPTHU OT
BCEro o0bemMa BO30OHOB-
nsiemoil sneprun k 2030
roxy [17].

B 2003 roxy Ha koadepeHirn MunncTpoB «OKpy-
Jkatronias cpesibl Juist EBpornby, cocrosiBiueiics B Kuese,
ObLM 07100peHBI «PYKOBOISIIME MPUHIMTIBI TTO TTOATO-
TOBKE TOCYIapCTBEHHBIX JIOKJIAI0B O COCTOSIHUH U OX-
paHe OKPY’KAIOILEH Cpeibl», IOATOTOBICHHBIEC IKCIIEP-

Tamu EBpasuiickoil skoHomuueckor Kommecrn OOH.
B BbIOpaHb! SKOJIOTMYECKUE MHIUKATOPBI B IIPHU-
OpUTETHBIX chepax OKpYKarolIeH cpelibl, IKOIoruye-
CKO TTOJIMTUKU M CEKTOPAX SKOHOMHKH U MTOKa3aTeH,
HX Xapakrepusyronwe. Cpeau HuX:

Coepa oxpy:xarouieii cpeabl
WJIM 00/1aCTh NOJTUTHKHA

IToka3arean

ATMOC(epHBIii BO3IYX

BEIOpOCH! OTJETBHBIX TSHKEIBIX METAUIOB (PTYTh, CBUHEI, KaJMHil) (BCETO 1 ITO CEKTOpaM)

AtMochepHBIil BO3IyX —

3arps3HEHKE peryJsipHble HaOJIIOCHHS

KonmuecTBo nHel ¢ nmpeBbIIeHHEM 1IEeNEBbIX Mokasatesneit mo SO2 B ropojax, rue BeayTcs

V3meHeHue kiuMara o
XO3SHUCTBO, OTXO/IBI)

BEIOpOCH! O OCHOBHBIM CEKTOpaM (IHEPreTHKA, TPAHCIOPT, MPOMBIILUICHHOCTD, CETECKOEe

Bona

Jlo1st TOBTOPHO-000POTHOTO UCIIOIB30BAHHS BOIBI

3eMenbHbIE PECYPChI M TOUBBI

Jlomns cenbCKOXO35IICTBEHHBIX 3€MEJIb, T0/IBEPKEHHBIX BETPOBOM U BOJHOMN 3pO3UU

V3meHeHre YiCIICHHOCTH Pas3JIMYHbIX BUJIOB JKUBOTHBIX (HJ'[OTOS{I[HI)IC, XUIIHHUKH,...

Buopasnoobpasue
MIPOMBICIIOBBIE BUJIBI)
Orxozpl Bropu4HOE HCIONIb30BaHUE OTXO/I0B
Otxone! IIpon3BOACTBEHHBIE MOIITHOCTH TI0 ITepepadoTKe OTXOIOB
DHepreTuxa [Tpon3BOACTBO IEKTPOIHEPIHHU U3 BO30OHOBIISIEMbBIX HCTOYHHKOB SHEPTHH
Tpancnopr KoneuHoe noTpebieHne 3Hepru Ha TPAHCIIOPTE TI0 BHaM

Hacrosimuit 1okyMeHT ObIT IPUHST KaK PEKo-
MeHganuu crpaHaM Boctounoit EBpomnbl, KaBkasza
u ctpaH LleHTpasibHON A3UHU TIPH MOATOTOBKE WH-
(OopMaLIMOHHBIX MaTEPHUAIOB O COCTOSIHUHU OKpPYKa-
foLei cpensl [7].

Hama ctpana #e ucximodenne. Heo0XommMocTh
YCTaHOBJICHUS Ka)KJ101 00J1aCThIO LIEJIEBOTO MTOKa3a-

TeJIsl KAaYeCTBA OKPYIKAIOIIECH Cpejibl Ha TIEPCIICKTH-
BY 3aKOHOJIATENILHO 3aKPEIlIeHa B DKOJIOTHUECKOM
kozekce. CormacHo ctarbd 37 DKOJIOTHIECKOTO KO-
nexca PK mop 1ieneBbIMU MMOKa3aTeIsIMH KadyecTBa
OKpYIKaroleil cpefibl MOHUMAETCS COBOKYMHOCTh
KOJIMYCCTBCHHBIX U KAUYCCTBCHHBLIX XapaKTepI/ICTI/IK
COCTOSAHUA OTACIABHBIX KOMIIOHECHTOB Opr)KaIOHIeﬁ
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Cpelpl M MHBIX IOKa3aTesed, XapaKTepU3YIOLINX
YPOBEHBb OOEcCIIeUeHUs] MEp M0 OXpaHEe OKPYXKaro-
et cpesl U 3((PEeKTHBHOMY YIIPaBICHUIO 0TXO/a-
MU, KOTOPBI€ JOJDKHBI OBITh JOCTUTHYTHI 32 OIpe/ie-
JIEHHBIHN meproa Bpemenu [20].

Brepeeie IITKOC mns Kocranaiickoii o6ma-
cTé ObUTH ycTaHoBNeHBI B 2019 romy cpokom 1o
2021 roma TONBKO AJIS BOJHBIX PECYPCOB U aTMOC-
(bepHOro BO3ayxa MmsATH ropojioB obmactu. B 2023
roay OBITM TIPOBEICHBI HAyYHBIE HCCIIEIOBAHUS
KadyecTBa OKpy»Kkaromeil cpeabl Kocranaiickoii 00-
nactu TOO «I'rcnom» U KOMaHIOH €ero crenuanu-
CTOB (9KOJIOTOB, XMMHUKOB, B TOM YHCJI€ H MHOIO).
ITepedyenp n3yyaemMbIX KOMIIOHEHTOB OKPY’KaroLIEH
CpeIbl U HACEJCHHBIX MyHKTOB OBUT 3HAYUTEIHHO
paciIipeH Mo CPaBHEHHUIO C MPEIbIIyIuM DKOJIo-
THYECKAM KOJIEKCOM, W TIPOEKTOM HCCIIeIOBaHHH
obu10 mpeokeHo ycraHoBuTh LITTKOC mns ropo-
noB (Kocranaii, Pynnsri, JIncakoBck, ApKanbik) u
16 paiionoB Kocranaiickoii o0xact (AnTeIHCapHUH-
CKH, AMaHTeIbINHCKUN, AyIHEeKOIbCKIUH, JleHu-
coBckUi, JDxaHreabAuHCKUM, JKUTHUKAPUHCKUU,
Kampictunackuii, Kapabansikckuii, Kapacyckwuid,
Kocranaiickuit, MenabikapuHckuii, Hayp3aymckuit,
Capblkonbekuil, Y3yHKonbCckui, PenopoBckuit
paiionsl, paiion benmbGera MaiinnHa) cCpokoM Ha
aTh aeT (2024 — 2028 rT.).

st Kocranaiickoit 00macTy ObUTH OTIpeieeHbl
MUHUMAaJIbHBIE WHIUKATOPHI, JJIS KOTOPBIX YCTa-
nosiaensl LHITKOC, cpenu KOTOpBIX:

1) kagecTBO aTMOC(EPHOTO BO3TyXa;

2) KauecTBO MOBEPXHOCTHBIX U MOJ3EMHBIX BOJI;

3) KauecTBO 3eMeNb U MOYB;

4) COBOKYITHBIE TUTOIIAIH JIECOB U 3eJIEHBIX Ha-
CaXKJICHUW C YYETOM YCIIOBUM KJIMMaTta U MOYB;

5) cokpaleHue Jerpaialii U Oy CTHIHUBAHUS
3eMeTlb;

6) COBOKYITHBI 00b€M BBIOPOCOB MO BHIAM 3a-
TPS3HSIONINX BEIIECTB;

7) COBOKYMIHBIN 00beM COPOCOB;

8) 1o BU1aM KOMMYHAJIBHBIX OTXOJIOB — JTOJIST UX
paszenbHOro cbopa, HOATOTOBKH K IIOBTOPHOMY HC-
I0JIb30BaHUIO, TIEPEPa0OTKH, YTUIN3AINH U yaaje-
HUs (YHUYTOXKEHUS U (WIN) 3aXOPOHCHHS );

9) coBOKyIHBIE 00BEMBI COKPALICHHUS BLIOPOCOB
MapHUKOBBIX ra3zos [21].

MarepuaJibl 1 MeTOAbI

Juis mpoBefieHus padoT Oblia MPHUBJICUCHA
aKKpeAWTOBaHHast JabopaTopus, a Takxke ObUIN
HU3YUCHBI CTaTAaHHbLIC, OOKJIaJAbl, OTYCTHI IIpU-
ponomnoJib3oBareneid u JlemapraMeHTa 3KOJIOTHH,
uH(pOpMaIUs, TMPEIOCTABICHHAs] KOMIICTCHTHBI-
Mu opranamu. beima pazpaborana mporpamMma pas-

padorku LIIIKOC, TakTrka moucka WHPOpPMALUH,
00beM TmoJieBbIX pabor. Ycranosienue LIITKOC
[IJI0O OJHOBPEMEHHO IBYMsS IMYyTSAMH: BO IIE€PBBIX
Obla W3y4yeHa cTaTHCTHYecKas uHpopManus |
CBEICHUS YIIOJHOMOYCHHBIX OpPraHoB B 00jacTu
OXpaHbl OKpY’KaroIle cpeapl 00 OLEHKE KOJIOTH-
YeCKOW CHUTyallnu B 00JIACTH U MOCIIE OTIPEICICHUS
OCHOBHBIX 3arpsI3HSIIOLIMX BEILECTB, MOMAJAarOINX
B aTMOoc(epHBIN BO3/1yX, BOJHBIE PECYpPCHI U MTOYBHI,
Obl1a IpUBJIEYCHA AaKKPEINTOBaHHAs Jaboparopus,
OCHAIlIEHHAsT MPHOOpaMu Uil U3MEPEHUH KOHICH-
Tpauuil 3arpsA3HAIOIIMX BELIECTB B KOMIIOHEHTaxX
OKpY>KaloIlel Cpeibl.

Pe3yabTathl u 00cy:xneHue

[TosTanHo ONMKMCHIBACTCS ANTOPUTM YCTAHOBIIC-
HUS [IEJICBBIX MOKa3aTeniell Ha npumepe Kocranaii-
ckoi obmactu [22].

Ilopaook ycmanognenus Ka)3cooz2o uenesozo
nokazamensn 6 001acmu OXpamnvl OKpyycaioujeil
cpeovt

IleneBble moka3aTeny: «KauecTBO aTMOC(HEPHOTo
BO3/1yXa, KayeCTBO MOBEPXHOCTHBIX M IOJ3EMHBIX
BOJI, KQU€CTBO 3eMeJIb U NOYBY. [IepBbIM 3Tanom sB-
JsieTcsl He0OXOIMMOCTh ONPENETINTh KOHLEHTPALUN
KaKuX 3arpsi3HSAIONIMX BELIECTB HEOOXOIMMO OTpe-
JIeTUTh B aTMOC(HEPHOM BO3yXE, IT0YBE U BOIHBIX
pecypcax. 3afaueil aBisieTcs oNpeesieHUE 3arps3Hs-
FOIIMX BEIIECTB aHTPOTIOT€HHOTO BO3ICHCTBHSL.

B Kocranaiickoii 001acTi pa3BUTBl TOPHOMIO-
ObIBarolasi, oOpabaThIBaIOIAsl, MHIIEBasi, JErKas
MPOMBIIIIEHHOCTH, a TAaKKE MAIIMHOCTPOCHHE U
MeTamuryprusi. OCHOBHOM BBIOPOC 3arpsi3HSIFOLIMX
BEIIECTB OCYLIECTBIIIETCSI TOPHOZOOBIBAIOLINM,
SHEPreTUYECKUM CEKTOPaMHM, MPOMBIIUIEHHOW OT-
pacibio, a Tak)Ke aBTOTPAHCIIOPTOM. 32 Ka4eCTBOM
aTMOC(EepHOro BO3JyXa Ha MOCTOSHHOH OCHOBE
caeaut PI'TI na IIXB «Kasrugpomer» [23]. B ko-
JIMYECTBEHHOM BBIPQKEHUM OOBEMBI 3arpsi3HEHUS
nojcuuTeiBaeT JlemaprameHT cratuctuku Kocta-
HaAWCKOW 00NacTH HAa OCHOBAaHWUHU E€XKETOIHBIX OT-
yetoB 2-TII-Bo3ayx mpupojononb3oBarenei, a
Takke JlemapTaMeHT HKOJIOTUH Ha OCHOBaHHUHM €Ke-
KBAapPTAJbHOM 3KOJIOTUYECKOM OTYETHOCTH KpyII-
HBIX MPOMBIIIICHHBIX OpeAnpusTuii. ObmacTHON
IerapTaMeHT CTaTUCTUKU BeAeT ydueT mopsaka 100
€MHUI] HalMEHOBAaHHWH 3arps3HAIOLINX BEIIECTB,
BBIOPACHIBAEMBIX MTPHUPOJIOTIONH30BATEISIMH, CPEAH
KOTOPBIX OCHOBHYIO JIOJII0 3aHUMAaioT 4 BellecTBa
OT TMIPOLIECCOB CXKHUTAHUS TOIUIMBA KOTEJIbHBIMHU:
CEpHHUCTBI AaHIMIPUA, OKUCh YIJIEPOAA, OKHCIBI
a30Ta, MblTb.  AHalM3 CTaTUCTUKU BBHIOPOCOB B
atMoc(epy B pe3yibTaTe aHTPOTIOTCHHOM JeqTeb-
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HOCTH TIOKa3aJjl, 4TO B CTPYKTYPE OCHOBHBIX BHIOB
3arpsI3HSIONINX BEIIECTB HAXOJMSATCS: CEPHHCTHINA
aHruapun (auokcua cepsl) — 30,7%, okeup yriaepo-
na — 11,7%, oxucnsr azota — 5,7%, TBepbIC BEIIIe-
cTBa (TIBLTB, B3BEIICHHEIC BemecTBa) — 47,4%, a oc-
HOBHBIMH MCTOYHHMKAMHU 3arpsi3HEHUs] BO3ILYLIHOTO
OacceitHa 00acTH SIBISTFOTCST TIPEATIPUATHS TEIUIO-
SHEPreTHKH, IPOMBILIUICHHOCTh U aBTOTPAHCIOPT,
B pe3yibrarte pabOThl KOTOPBIX BBIOPACHIBAIOTCS
BbIIIENIEpEeUUCIIeHHbIe BellecTBa [24]. [loaTomy
NpU MPOBEACHUH JIA0OPATOPHBIX PadOT MO H3yde-
HUIO TEKYIIETr0 COCTOSHHS aTMoc(hepHOoro Bo3ayxa
HACEJICHHBIX ITYHKTOB 00J1aCTH OBIIM MCCIEI0BAHBI
KOHIICHTPAIIMHU JIAHHBIX 3aTrPSI3HSIONINX BEIIECTB.

Henaprament sxonoruu u Kasrugpomer takxe
OTCJICKHMBAIOT KOHIICHTPAI[MIO OCHOBHBIX YETBHIPEX
nokazateneit. IloaTomy nmns mabGoparopum OBLIO
BBIJIAaHO 33JaHKE 3aMEPUTh KOHLEHTPALMK JTaHHBIX
3arps3HAIONINX BEIIECTB BO BCEX TOPOIAX M paioH-
HBIX LIEHTpax OOJIACTH B OTONHUTENIBHBIN MEPHOA U
JIeTHee BPEMsi, BBISIBUTH Cpe/iHee M Ha OCHOBAaHWH
ATHX TIOKa3aTeJiell YCTAaHOBUTH IIeJIEBBIC MTOKa3aTe-
ym B nuHamuke ¢ 2024 mo 2028 rr.

KonkpeTHO B TpaBHiax yCTaHOBIIGHUS Iielie-
BBIX TOKa3aTejel KadecTBa OKPY’KarolleH cpeibl
HET ajropuTMa UX yCTAHOBJICHHUS TPUMCHUTCIHHO
K atMoc(epHOMYy BO3IyXy, OTKyAa OpaTh HH)OP-
Maruto. [loaToMy Moelt pekomeHpatueit Oyaer s
Hayvaja U3y4uTh CTATHCTUYECKHE JIAHHBIE MO 00B-
eMaM 3arpsI3HSIOIINX BEUIECTB B HACEIEHHOM ITyH-
KTe, OIpeNeTeHNs TOJU 3arpsA3HAIONINX BEIIECTB,
KOTOPBIE BHOCSIT HAMOOJIBIINI BKJIAJ B 3arpsI3HEHNE
aTMoc(epHOro BO3ayXa, U Ha OCHOBaHUH dTHX CBE-
JICHUH TIpoBeCTH JabOpaTOpHBIE 3aMephl KOHIICH-
TpaLuil BBISIBICHHBIX 3arpsi3HUTEIICH.

VYrenbHBIH Bec 3arpsI3HAIONINX BEHIECTB, %o

McT-k:
stat.gov.kz

B Kocranaiickoii 00acTi aHAJIM3 COCTOSIHHS
OKpY’KaroIlel cpeipl MOoKas3al BIMSHHE Ha ee Ka-
YECTBO IMPOMBINUIEHHOCTH, aBTOTPAHCIIOPTA. IJTO
OBUIO TIOATBEPKACHO JIa0OPAaTOPHBIMH HCCIIE/0-
BaHUSMH, CBEJICHUSMH OPTraHOB CTATUCTHKH W
KOMIIETEHTHBIX OpraHoB. COCTOsIHHE BO3yIIHOTO
OacceitHa 00J1aCTH B IIEJIOM YIOBJICTBOPUTEIBHOE,
71a00paTOpHBIMU 3aMepaMi He OOHApy>KEHO Ipe-
BBIIIEHUI OCHOBHBIX 3arpsI3HSIONIMX BEIIEeCTB, KO-
Tophie BbIOpackiBatoTcs TOLl, aBTrOoTpancmoproMm,
MPOMBIIIJICHHBIMU TPEANPHUIATUSIME, OECIIOKOWCTBO
BBI3BAJIM TOJIBKO TMPEBBIIICHNST B3BEIIEHHBIX Be-
LIECTB MOYTH BO BCEX HACENCHHBIX ITYHKTAX, BbI-
OpaceiBaeMbIX aBTOTpaHcropToM. Kasruapomer
(bukcHpyeT BBICOKHI YPOBEHb 3arpsS3HEHUS aTMOC-
(hepHOTO BO3YyXa 00JIACTHOTO LIeHTpa. [1o naHHBIM
HaOIOJIEHNH YXYIIIMJICS BO3AyX M T.JIMCaKkoBCK,
TaK Kak TaM HaOJIoJaeTcsi MOBBILICHHBIH YPOBEHb
3arpsisHeHns. OObeM BBIOPOCOB  3arps3HAIONINX
BEIIECTB B LIEJIOM O 00JACTH HE CHIDKACTCS HUKE
120 ThIC. TOHH, ¢ 2016 rona HabJIOIACTCSI POCT TPO-
MBIIIJICHHBIX BHIOPOCOB ¢ 44 THIC. TOHH 710 83 THIC.
ToHH B 2023 roay. bosee nmonoBuHBI BEIOPOCOB MpH-
XOIIUTCS Ha TOPHOMOOBIBAIONIYIO OTpacib. OCHOB-
HOW 00BeM BBIOpOCOB mpuxoauTcsi Ha T.Kocranai
u 1.Pyaasiii. OCHOBHBIX 3arpsi3HSIONINX BEIIECTBA
— 4, 3TO OKHCIBI a30Ta, CEephl, YIIEPOa U TbLIb.
HMeHHO WX KOHILIEHTpaluu ObLIM MCCIEIOBAHBI B
TOM YHUCIIe W JTa0OpaTOPHBIM TyTeM. Takke BKIaI
B 3arpsi3HEHHE aTMOC(EPHOro BO3/1yXa BHOCHUT aB-
TOTPAHCIIOPT, €ro KOJWYECTBO, a 3HAYNUT U MOTpe-
OJeHMe TOIUIMBA PacTyT. B mepcnexkTuBe BIMSHUE
MIPOMBIIIUIEHHOCTH M aBTOTPAHCIIOPTA COXPAaHUTCH,
[IO3TOMY IIeJIEBbIE MMOKA3aTeNd MO aTMoc(hepHOMY
BO3AyXYy OBUIM YCTaHOBJICHBI Ha 5 j1eT [25].

VrenbHbIH Bec 3arpsI3HSIONIMX BEHIECTB B 00IIeM 00beMe
MIPOMBIIIUICHHBIX BBIOPOCOB, %o

CepHHcTbIR

aHrMapua
30,7%

Teepgbie
47,4%

Mcr-w:den.
IKONOTHM
Hoct.obnactu

Pucynoxk 1 — 3arps3Hsronye BemecTBa B COCTaBe IMPOMBIIIICHHBIX BEIOPOCOB
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BtopbiM 3TarmomM HEOOXOAMMO  OINPEACTUTH
CIIEKTp JIAOOPATOPHBIX PabOT IO OMPEICIICHUIO
KadyecTBa BOJHBIX pecypcoB U TOYB. OCHOBHBIM
(bakTopoM TIpH BBIOOpE 3arps3HSIIONINX BEIIECTB
JOJDKHBI OBITh WX AaHTPOIIOTEHHBIH HCTOYHHK H
BO3MOXXHOCTh MX COKpAIICHUS] TPUPOI0OXPAHHBI-
Mu MmeponpustusMu. Hampumep, B Kocranaiickoit
00JacTH OCHOBHBIMH WCTOYHHUKAMHU 3arps3HEHUS
BOJIHBIX PECYPCOB SIBJISIFOTCSI CTOKHM CTaHIMWA OWO-
JIOTUYECKOM OUNCTKH, CENTHKH, IBOPOBBIC SIMBI, Ha-
BO30XPAaHMIINIIA NITHIIS(HAOPHKH, TBOPOBBIE X035~
CTBa JJOMAIITHETO CKOTa W NTUI U T.JA. [loaTomMy amst
WCCIICIOBAHNUN W OBUIM BBIOPAHBI 3aMephbl KOHIICH-
Tpanuii aMMOHUS COJIEBOTO U YPOBHS XHMHUYECKOTO
noTpeOJIeHHsI KUCIOPO1a, UMEIOIINX aHTPOIIOTEeH-
HBI XapaKTep 3arps3HEHUs, KOTOPBIA CBUICTEIh-
CTBYET O CTEIEHHW 3arpsi3HEHHs MPHUPOTHBIX BOJ.
KoHueHTpauu amMMOHHS COJEBOTO TPH PE3KOM
YBEJIIMYCHUH OPTaHHWKHM B BOJIC YBEJIMUYWBAIOTCS, a
ypoBeHb XIIK ymenbmaercs. [loaTomy pexkomenay-
€M BKJII0YaTh JaHHbIE TOKa3aTeId B CHEKTp jaldo-
paTopHbBIX paboT, a 3aTeM CpaBHUBATH MOJTYYCHHBIC
3naueHus ¢ [1JK.

B Kocranaiickoit o6nactu Habro1eHus 3a Kave-
CTBOM TIOBEPXHOCTHBIX BOJI C OKTs10pst 2022 roja o
maii 2023 rox npoBoamianch Ha 11 BOTHBIX 00BEK-
tax (p. ToObu1, p. Ast, p. ILlopranst, p. Torezax, p.
XKangama, p. Ammoaii, p. Topraii, BomoxpaHuIua
[Topranael, Amanrensasl, Kapatomap u XXorapret
ToO6b1). CrienuanucTsl J1a00paTOPUH ONPEACTHIN
TIOJIHBI XUMHYECKUH COCTaB BOJHBIX PECYPCOB, B
TOM YHCJI€ KOHIIEHTPAINH TSKEIbIX METAIJIOB 1 aH-
TPOMOTEHHBIX 3arps3HuTeNeil. B Boie oOHapy keHbI
TSKEIIBIE METAJUIBI, TAKOE 3arps3HCHHE CUNUTACTCS
MIPUPOIHBIM, W TIOBJIHATH HAa Ka4eCTBO BOJ HEBO3-
MOKHO. JIaGopaTOpHBIMHU UCCIIEIOBAHUSIMH 3arpsi3-
HEHUI aHTPOIIOTEHHOTO XapaKkTepa He 00HAPYKEHO.
B Kocranatickoii 001acTi TPOU3BOINUTCS 3 CAaHKIIH-
OHUPOBAHHBIX COpPOCa B MOBEPXHOCTHBIE BOJOEMBI.
COpoc 3arps3HAONUX BEHIeCTB 3a mocieaaue 10
nieT cokpatuics Ha 43%, 00beMbI COPOCOB CTOYHBIX
Bog — Ha 18%.

HecmoTpss Ha otcyTcTBHE mpsMoro cOpoca
CTOYHBIX BOJI OT MPOMBIIIJICHHBIX MPEATPUATHIA Ha
teppuropuu KocraHaiickoit oOnactu HabOronaeTcs
3arpsi3HCHUE BOJHBIX OOBEKTOB KaK TSDKEIBIMHU Me-
TaylaMH, TaK U OpTaHMYECKHUM 3arps3HuTensMu. B
npenenax pycen pex To6on, Ast, lllopranas:, To-
T'y3aK PacIoJIOKEHBI 3eMJTH, TOIABEPKCHHBIC JIITH-
TEFHOMY aHTPOIIOTEHHOMY BO3JEHCTBHIO, 3€MIIH
CelbX03 Ha3HAYCHMUsI, 36MJIM HACEJICHHBIX ITyHKTOB,
B TOM YHCJIC W TPEX T'OPOJIOB, 3€MJIA MPOMBIIILIC-
HOCTH BKJIIOYAIOIIHE B Ce0sl TOPHO-00OTaTHTEIh-
Hble KomIuiekchl, Takue kak AO «CCI'TIO», ®AO
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«Amomunnii Kazaxcrana KBPVYy, JlucakoBckmit
¢bummanr TOO «Opken», 'PK «ToxTtap», AO «Bap-
BapUHCKOE» arpONPOMBIIIJICHHBIC U KHUBOTHOBOJI-
YeCKHe KOMIUIEKCHI, MTUlle(haOpuKy, CTaHIIMH OWO-
JIOTUYECKON OYHMCTKU. Bce BbllenepeynciaeHHbIe
00BEKThI BHOCSAT CYIICCTBEHHBIM BKJIaj B oOIiee
3arps;3HEHHUE BOJTHOTO OOBEKTA.

beuti BBISIBICHBI NMPEBBIMICHUS TSHKEIBIX Me-
TamaoB (HUKENIb, MapraHel, Medb, IHHK, CBHU-
Hell), HOCSIINE TPUPOJHBIN (HOHOBBIA XapakTep,
WX HEBO3MOXXHO COKPAaTHTh MPUPOAOOXPAHHBI-
mu MepomnpustusamMu. B kxagectse LIIIKOC 65110
MPEIOKEeHO ycTaHoBUTH 3HadeHus [IJIK takux
3arpsizHsAIMX BeilecT, kak XIIK, amMoHus-no-
Ha Ha ypoBHe He Oonee 1 [IJIK. Otn mokazartenn
P MOHHUTOPUHTE MOXHO OTCICAWTHh U jabopa-
TOPHO 3aMEpHuTh, IO pe3yjbTaTaM IepHuoande-
CKHMX HaOJIOJCHUA MOYHO CJeJaTh BBIBOJBI 00
M3MCHECHHSIX KavyecTBa MOBEPXHOCTHBIX BOJ U Pe-
arupoBaTh Ha ST U3MEHEHHUS, YTO Oy/IeT COOTBET-
cTBOBaTh TpeboBanusaM 1.5 ['nasel 1 IIpaBun pas-
padotku LIITKOC Ne257 ot 19.07.2021 T. B yacTu
KOHTPOJUPYEMOCTH U MIPOBEPSIEMOCTH.

KoHnenTpamu npeIoKEHHBIX — 3arps3HSIO-
IIMX BEIISCTB HE JOJDKHBI TPEBBINATh 3HAYCHHM
JUUIS CTAHJIAPTOB KayecTBa BOJI JJisl BojjoeMoB 1,23
KJIacca KadecTBa, UCIOJIb3YEMBIX IS PHIOOXO03SH-
CTBEHHOI'0 HaszHayeHus coriacHo Ilpukaza [lpen-
cenarens Komurera no BoIHbIM pecypcaM MuHu-
crepcTBa cenbckoro xo3srictea PK ot 9.11.2016
roga Ne 151 «O0 yTBep»KAEHHH €IUHOH CHUCTEMBI
KJIAaCCH(HKAIIHA Ka4eCTBA BOJABI B BOIHBIX OOBEK-
Tax» WIH JIPYTUX JIOKYMEHTaX, JACHCTBYIOIIMX Ha
MOMEHT MOHUTOPHHTA. B ciiy4yae npeBbIIIeHUs TaH-
HBIX KOHIIEHTPAIH CUNTATh 3aTPS3HEHNEM BOIHBIX
pecypcoB, TpeOYIOIIMM BBITIOJIHEHUS KOMILJICKCA
MIPUPOIOOXPAHHBIX Mep [26].

B mouBe HaceneHHBIX IMyHKTOB OBLIO MPUHSATO
pelIeHue OMpeneTuTh YPOBEHb 3arps3HEHUS He-
(dTenpoayKTaMu, ICTOYHUKAMH KOTOPOTO SIBJISETCS
aBTOTpaHcmopT. He cTOMT UCKaTh B OYBE CBUHEI],
€CJIH PSAJIOM HET CBUHIIOBOTO 3aBOJIa, & YMEHBIIUTh
KOHIICHTPAIIMIO CBUHIIA B IIOYBE KAKUMHU-TO MEPO-
MIPUATHASIMA HEBO3MOKHO, W TOTJa JOCTIDKEHHUE Tie-
JIEBOTO TTOKA3aTeNs: COKpPAIICHUE CBUHITA (€CITU ATO
HE JIOKAJIIBHOE 3arps3HeHIe) HEBO3MOXKHO.

B Kocranaiickoil o0macTé B TOYBE HCKAIH
TOJIBKO KOHIICHTpaIMKi He(TEpOayKTOB, HCTOUHH-
KaMU KOTOPBIX SIBJIIETCS] aBTOTpaHCcopT. [Ipu mpo-
BEIICHUN JTaOOpaTOPHBIX paboT ObIIa MCCIIeIoBaHa
M0YBa BCEX ropoJIoB U pailoHoB. OGHapyKEHBI He-
3HAYUTEIIbHBIC TPEBBIIICHUS KOHIICHTpAIIUi HedTe-
MPOAYKTOB OoTHOcuTenbHO ¢orHa (mo 0,026 mr/r),
YTO SIBJISICTCS CICACTBHEM 3arpsi3HEHUS TIOYB aBTO-
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TpaHCIIOPTOM. J|aHHBIN KOMITOHEHT B3ST B KAUECTBE
LIEJIEBOI0 ¥ €r0 KOHLIEHTpaLus TaKkke OyIeT oTcie-
JKUBaThCs BILIOTH 70 2028 rona. B pamkax paGoTsr
M0 yCTaHOBJIEHHUIO 1IeNeBbIX B KocraHaiickoil 00-
nactu ObUIa MCCIIENOBaHA II0YBA HACEJICHHBIX ITyH-
KTOB Ha HaJHM4YHe HEPTEIPOAYKTOB, KOTOPHIE MOTIa-
JIAI0T B TIOYBY M OCEJAIOT B HEM M3-3a TpaHCIIOPTA.
bbun oOHapy KeHbl HE3HAYUTEIbHbIE KOHLEHTPA-
[IUH, YPOBEHb KOTOPBIX OBUI CPAaBHEH C YpOBHEM
HEPTENPOAYKTOB B IOYBE, COACPKAIUICA BIAIN
OT OCHOBHBIX aBTOTpacc (TaK Ha3bIBacMBIA (DOH)
BHE aHTpororeHHoro BiusHuA. CormacHo m. 53
[TpaBun pa3pabOTKH U MEPECMOTPa SIKOJOTHUECKUX
HOPMATHUBOB KauecTBa, YTBEPKICHHBIX NPHUKA30M
1.0. MUHHUCTpa 3KOJIOTHH, T€OJIOTHH U TPUPOIHBIX
pecypco PK ot 27.07.2021 roga Ne 270 «mon ¢o-
HOBBIM YPOBHEM HOJpPa3yMEBAIOT yPOBEHb COIEP-
JKaHUsI BEIECTB B MOYBE, KOTOPBI COOTBETCTBYET
YCIIOBUSIM, HCKIIOYAIOIIUM JIOMOJIHUTEIBHOE TI0-
najlaHue JaHHOTO BEIECTBA B NOYBY. 3aBUCUMOCTh
€CTECTBEHHOT'0 CO/IeP)KaHUsI XUMUYECKUX COETUHE-
HUH OT TUNA MOYB, KJIMMara, pesibed)a MECTHOCTH,
BUJA PACTUTEIBHOCTH U IPYTruxX (PaKTOpoB B CO-
YeTaHWH C MACIITAaOHOCTHIO aHTPOIIOTCHHOTO BJIH-
SHUSI Ha TIOYBEHHBIH MOKPOB BO MHOTHX CIIydasx
HPUBOIUT K HEBO3MOKHOCTH OLEHKH NPUPOIHOIO
(OHOBOTO YPOBHSI TE€X WJIM WHBIX 3arpsi3HUTENCH.
B aT0ii cBsi3u 32 (HOHOBBIN YpOBEHb NMPHHUMACTCS
CyMMa €CTECTBEHHOI'O COJEpPKaHUs B II0UBE OIIpe-
JIeJIIEMOT0 MHIPETUEHTA U €r0 TEXHOTeHHBIX J00a-
BOK, KOTOPBIE SIBJISIFOTCS CJICACTBUEM TTI00ATBHOTO
HepeHoca 3arps3HeHUH OT MCTOYHHKOB BBIOPOCOB
B NouBYy». KoHIleHTpaum nccieayeMpix o0pas3rnos
noyB B 2022-2023 rr. Bbime $oHOBBIX. B cBsizu ¢
orcyTrcTBHeM ycranosineHHoro [TJIK vedremnpoayk-
Ta B MTOYBE B KAYECTBE LI€JIEBBIX IMOKa3aTeIel KaJe-
CTBa MHAMKATOpa «Ka4eCTBO 3€MENb U MOYB» OBLIO
HPEIJIOKEHO YCTAaHOBUTD CPEAHIOI0 KOHLEHTPALUIO
HEPTENMPOILYKTOB B IOYBE MOHUTOPHHIOBBIX TOUEK,
KOTOpas OyJeT BbILIE, YeM B (OHOBOI TOUKe, HE 00-
nee yem Ha 0,01 mr/r. JlanHOE perienne nomyckaer-
cs 1. 53 BhIIIEYKa3aHHBIX MTPABHI «B CIIydae OTCYT-
CTBUS YCTAHOBJIEHHBIX YKOJIOTHYECKUX HOPMATHBOB
Ka4yecTBa JJIs1 OTACIbHBIX BUIOB TOKCUKaHTOB IIPO-
BOJIMTCS CPABHEHUE HANJIEHHBIX YPOBHEMN 3arps3He-
HUSI C €CTECTBEHHBIM (DOHOBBIM YPOBHEM, KJIAPKOM
(cpenHuM copep)KaHUEM XUMHUUYECKUX JIEMEHTOB B
3eMHOU Kope)». B cimydae ecnu mpu MOHUTOpPUHTE
B COOTBETCTBYIOLIMI roJl OyAyT oOHapy»KeHbI KOH-
LEHTPAaLUU HEPTEIPOAYKTOB B II0YBE HACEICHHBIX
MYHKTOB B KosinuecTBe (hoHoBoe 3arpszHenne+0,01
MI/T, 3TOT MOKa3aTeb OyleT CBUIETEILCTBOBATD O
CHIDKCHMU 3arpsi3HCHUH B IIOUBE, TaK KaK OH Oyzaer
MeHbIIIe, 4eM (aKTHUYECKHE KOHIICHTpaIuu HedTe-

poayKTa, oOHapyxeHHsle B 2022-2023 1.

esieBoii moka3arTe/ib «COBOKYIHbIE MJIOIIA-
JIH JIeCOB M 3eJIeHbIX HACAKIeHMIl C y4eTOM ycJI0-
BUIi kaumaTa u mouB». B Kocranaiickoii o6nactu
OBLIa MMpOoaHATM3UPOBaHA HH(OPMAITUS O TIIOMIATH
JIECHBIX HACAXACHUH, TpeloCTaBlIeHHAs TeppH-
TOpPHUANILHON MHCIEKLIMEH JiecHOro xo3siiicTBa. Ha
CETOHAIIHUH JIeHb O JiecHOTo (OH/A, HAXOms-
iasics B BeAeHur akumata Kocranaickoit oomactu,
cocraBiser 2,3% ot Bceil Teppuropun Kocranaii-
CKOI1 00JacTy, a MOKPHITas JIECOM YacTh COCTaBIIS-
et Bcero 1,1% ot Bceit Teppuropun obnactu (19,6
MJH ra). ExxerogHo mromanaps JecoB COKpamaeTcs
M3-32 TI0XapOB, HE3aKOHHBIX PyOOK, TH TOKa3a-
TeNMU CIPOTHO3MPOBATh HEBO3MOXKHO. lIpoananu-
3UPOBaB MATHJIETHUI MEepHOA 00BEMOB MOCAAKH U
MOTEepH JIECOB, MpeaocTaBieHHble KocraHaiickon
00J1aCTHOM TEPPUTOPUATIBHON HHCIICKIIMEH JISCHOTO
XO3AHCTBA W KUBOTHOT'O MHpa, ObLIO MOJCYUTAHO,
YTO TOCYAapCTBEHHBIMH JIECOBIIACIbIIAMI U JOJI-
TOCPOYHBIMH JIECOTIOIH30BATEISIMHI ObUIO BBICAXKE-
HO 7286,5 Ta 1ecoB, OJJHAKO B pE3yJIbTaTE M0KapPOB
noru6iio 50,059 Thic. ra eca. Ha xoner; 2022 roga
IUIOIA/Ib TEPPUTOPHH OOJACTH, TIOKPHITOH JIeCOM,
cocraBuina 206 247 Teic. ra. IlaTuneTHuil nepuon
ycraHoyieHus LIIKOC — oueHp ManeHbKUI CPOK
JUTS YBEJIMYEHMS IO Jieca 1 00bEMOB O3eJICHEHUS
C Y4EeTOM MoKapa B AyJINEKOJIbCKOM paloHe, 1M03-
TOMY B KadecTBe IIeJIEBBIX ITOKa3zaTesnen ObI1o Tpe/-
JIOKEHO COXPaHUTh YK€ UMEIOIIHNEecs JIeCHbIe Mac-
CHBBI 00JIaCTH W YCTaHOBUTH TEKYILIHH MOKA3aTelb
JecucTocTd Jeca Ha ypoBHe 1,1% u mpomomxars
MIPOBOJIUTH JIECOBOCCTAHOBUTENbHBIE, MPOTHBOIIO-
JKapHble MEPONPUATHS, MEPOTIPUATHS MO yBEIHYE-
HUIO TUTOMHUKOB H T.JI.

g ycranoBneHus 1eneBoro nokasarens «Co-
KpalleHWe Aerpajanid M ONMyCTHIHWBAHUSA 3e-
MeJIb» HEOOXOIUMO TPOAaHATN3UPOBATH, CKOJIBKO
3eMeJb YK€ HapylIeHO B pe3ylibTaTe XO3SHCTBEH-
HOM JEsATENbHOCTH TPEANPHUITHH M MPHUPOTHOTO
BIUSHUS (ITyCTHIHU, 3aCYIIUTMBBIE TEPPUTOPHH, He-
MIPUTOJHBIE JUIS BEAEHUS CEIbCKOTO XO3SHCTBa,
MIPO>KUBAHMS, TPOMBILIUIEHHOCTH U T.J.). OOBIYHO
JMAHHYIO CTaTHCTUKY BeAyT JlemapTaMeHTh HKOJI0-
run U TeppuTopHuagbHble WHCHEKIIUU 3eMETbHBIX
pecypcoB. Jlanee cieayeT HM3y4YUTh IMPOTHO3HBIE
00BEMBI TIIOMIAIA PEKYIBTHBAIIMH WX BOCCTAHOB-
JICHWsl HapyUICHHBIX 3eMelnb. JlanHyro uH(popMa-
LHI0 MOKHO 3aIPOCUTh Y MECTHBIX HUCIOTHUTEIb-
HBIX OpPTaHOB B OOJACTH OXpaHbl OKPY’KAIOIIEH
cpensl (JlemapTamMeHTHI SKOJOTHHM M YTPaBIECHUSA
npupoaHbIX pecypcoB). B Kocranaiickoit obmactu
I10 TIPOEKTaM PEKYJIbTHBAIIMH HAPYIICHHBIX 3€MeIb
KPYITHBIX TPOMBIIUIEHHBIX MPEANPUATHH, TPOIIE-
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ANTOPHUTM yCTaHOBJICHHMS IIEJICBBIX ITOKA3aTelel KauecTBa OKpyskaromiel cpexsl Ha mpumepe Kocranatickoit obmactu

LIUX TOCYAapCTBEHHYIO SKOJOTUYECKYIO SKCIIEPTU-
3y, OBUIH TTOACYUTAHBI O0BEMBI 3€MeJb, KOTOPHIE
MTOABEPTHYTCSI BOCCTAHOBJICHHIO W BO3BPATy B TO-
CYJIapCTBEHHYI) COOCTBEHHOCTB. Y JAJIOCh CITPOT-
HO3UPOBaTh JIaHHbIE CBeJieHUs B niepuojt ¢ 2024 o
2027 roxmpl. CormacHO MPEIOCTABICHHBIX JAHHBIX
MIPOTHO3 PEKYIbTHUBUPYEMBIX HAPYIICHHBIX 3EMEIb
coctaBut 936,5 ra. JIonoJHUTENIbHO MOXKHO CHPOT-
HO3UpPOBaTh, 4TO B 2028 TOoAy NMpEeArnpusITHs TaKxKe
PEeKyIbTUBUPYIOT He MeHee 194,2 ra, u oOmuii mpo-
THO3 O0BEMOB PEKYJIbTHBAIMU HAPYIICHHBIX 3e-
MeJb MOKeT cocTaBuTh 1130,7 ra.

IleneBoii moka3zaTejib «e€KEeroaHbIi 00beM
PeKyJbTHBAIMU 3eMeJIb» BXOJUT B WHIUKATOD,
st kotopeix ycranBanuBaetcst LITIKOC, nampas-
JICHHBI Ha COKpAIICHHE Jerpajallid W OITyCThI-
HuBaHus 3emenb. B Kocranaiickoii oOmactu ne-
rpaganuy  (HapyIIeHWIO) TOJBEPraloTcs 3eMIIH,
MIPEIOCTABIICHHBIE TOPHOIOOBIBAIONIMM KOMITAHH-
SIM JUIST JOOBIYM HWCKomaeMbIXx. Ha Oonbmux Tep-
PUTOPUSX TPOUCXOIUT OTUYNKIACHHE 3eMENb IS
HECEIbCKOXO3SMCTBEHHBIX II€NICH: MOJ Kapbephl,
OTBAJIbI, XBOCTOXPAHWIINIIA, HAKOIIUTENN PyIHAY-
HBbIX M XO3SIICTBEHHO-OBITOBBIX BOja. OTpaboTaH-
HBIC 36MITH HEJIPOIIONIL30BaTENlb 00s3aH PEKYJIbTH-
BHpoBath. [10Mmane peKyTbTHBUPOBAHHBIX 3€MENb
3a mociennue 10 et coctaBuna 6118 ra.

LeneBoii moka3arenb «COBOKYNHBIN 00beM
BbLIOPOCOB». [[7151 yCTaHOBJIEHUSI ATOrO MOKa3aTesst
HEOOXOJMMO MOCYUTATh OOBEM BBIJAHHBIX JIUMH-
TOB Ha BBIOPOCHI 3arpsi3HSIONIMX BerecTs Komure-
TOM 9KOJIOTHYECKOTO PEryJIHpPOBAHHUS W KOHTPOJIS,
JlenapraMeHTaMu DKOJIOTUH M YTIPABJICHUEM TIPU-
POAHBIX PECYpPCOB HA MOMEHT YCTAaHOBJICHHMSI LI€yIe-
BBIX ITOKa3aTelell W Ha MepHoJ] yCTAaHOBIICHUS Iie-
JIEBBIX CITPOTHO3UPOBATH €T0 MOATATHOE CHIDKCHHE.
[Ipu 5TOM HEOOXOIUMO OTMETUTH, YTO ITOPOT CHU-
YKEHHSI JIOJDKEH OBITh peaIbHBIM U JIOITyCTUMBIM. He
CTOWT YCTAHABIMBATh HEAOCTHKUMBIC TTOKA3aTEIH
CHIDKEHUS ¢ OOJIBIIIUM ITOPOTOM CHUKCHHUS, 3TO MO-
JKET TIOBJIeYh 3a co00¥ cpbIB goctmkenus [[ITKOC.

Ha ocHOBanmm mpenoCTaBIEHHBIX JaHHBIX
YnpapneHus! IPUPOIHBIX PECYpCOB U PEryIUpPOBa-
HUS TPUPOAOMONIB30BaHM W JlemaprameHTa KO-
smoruu KocraHaiickod 00JiacTH OBbLIM ITpOaHAIIU-
3WPOBAHBI JIMMHTHI yCTaHOBJIEHHBIX BBEIOPOCOB 3a
nepuoj ¢ 2019 no 2022 roxa ¢ nporuozom Ha 2023
roJl, KOTOPBIE COCTABUIIM:

CHOXHOCTh YCTAHOBJICHHUSI IIEJIEBBIX B YacTH
«...TI0 BUJIaM 3arps3HSIONINX BEIIECTB» COCTOWT B
OTIpENICICHNH 00beMa OTIETBHBIX 3arps3HSIIONMINX
BellecTB, ux mnopsanka 100 emunui. YTHOIHOMO-
YeHHBIE OpParHbl B OOJIACTH OXPaHBI OKPY’KaIOIIeH

Cpellbl HE BEIyT TOJICYET BBIJAHHBIX JINMHUTOB B
paspes3e BUIOB 3arps3HSIONINX BEIIECTB, a TOJBKO
B o0mmeM oowveme. [Toaromy HU [lemaprameHT 3K0-
JIOTHH, HA YTIpaBlieHHE NPUPOIHBIX pecypcoB Ko-
CcTaHalCKoOW 00JITacTH JaHHBIC CBEIEHUS HE IMPEHO-
crapuin. [lodTOoMy OBUIM W3y4YeHBI (aKTUYECKHE
CBEJICHHS OPTaHOB CTATUCTHKU 110 BUIaM 3arpsi3Hsi-
IOIIUX BEIecTB. B pesynbraTe OBLIO YCTaHOBIECHO,
4T0 00bEM BEIOPOCOB B aTMOC(HEPHBII BO3YX CKJla-
JIBIBACTCA M3 3arpsi3HSIONIMX BEIIECTB, B COCTAaBE
KOTOPBIX OCHOBHYIO JIOJTIO OT BCErO 00OhEeMa 3arpsi3-
HSIIOIIMX BEIIECTB 3aHUMAIOT CEPHUCTBIH aHTHUIAPH]T
(SO,) 32%, oxucek yraepoaa (CO) 8%, oxkuck azo-
Ta 6% u TBepable 3arps3HsAomue Bemiectsa 31%.
OcTaJibHBIC 3arps3HSIOIINE BEIIECTB OOBEIMHEHBI
B IPYMITY IIPOYHE» U COCTABIAIOT 23%.

ba3oBbIM pacdeTHBIM MOKa3aTesaeM ObLIO TIpe-
JI0)KeHO B3aTh 1uMuT 2023 roga B 00beme 180262
TOHH 3arpsi3HSIONINX BELIECTB, OT KOTOPOro ObUIN
MOJICYMTAHBI B TIPOIIEHTHOM OTHOIIEHUH 4 OCHOB-
HBIX 3arpsi3HSIONIMX BEIIECTBA, OCTaJbHBIC OBUIN
00BEIMHEHBI B TPYIITY «IIpodney». Takum oOpazom,
OBLTM YCTAHOBJICHBI 0a30BBIC 3HAUCHUS 3aTrPS3HSIIO-
IIMX BEIIECTB, KOTOPbIE HEOOXOMMO CHUKATh:

- cepuucthid anruapun (SO,) 57684 Tonn
(32%),

- okucsk yruepoza (CO) 14421 Tounsl (8%),

- okuck azora NO, 10816 Tonn (6%),

- TBepable BemecTBa 55881 TouH (31%),

- mpoune BemiectBa 41460 Tonnsl (23%).

B kauecTBe LiesIeBBIX MTOKa3aTelnen sl CHIKe-
HUS HATPY3KH Ha OKPYIKAIOMIYI0 cpery ObLIO Tpe-
JIOKEHO €XKETrO0JHO YMEHbBIIATh COBOKYIHBIH 00b-
eM BBIOpOcOB Ha 1% OTHOCHTENBHO MPEABLAYILETO
roja u k 2028 rony A0CTUYb 5-TU IPOLUEHTHOr'O CO-
KpateHus: BhIopocoB 3B.

LleneBoit mokasarenb MO0 00beMy BEIOPOCOB 3a-
TPS3HSIOIINX BEIIECTB B aTMOC(EPHBIN BO3ayX Oy-
JIEeT BRITTSIACTH CISAYIOIMIUM 00pa3oM:

Taxxe ISl YCTAaHOBJIICHHUSI IIETICBOTO 110 BUAAM
3arps3HSIONIMX BEIIECTB MOYKHO PEKOMEH0BATh
BOCIIOJIb30BATLCSI CBEJICHUSIMH OPTaHOB CTaTHUCTH-
KM U3 caiiTa stat.gov.kz 00 ycTaHOBIICHHBIX JTUMHU-
Tax OTNIENBHO B3SATOTO 3arps3HSIONIECTO BEIIECTBA.
COopHuk HazpiBaeTcs «O COCTOSIHUM OXpaHbI aT-
MocdepHoro Bozayxa B Kocranaiickoii obnactu. 4
Cepusi CraTuCTHKa TPOMBIIIJIEHHOIO IPOU3BO/I-
CTBa U OKpYy»Karomiei cpenb». Pazmen «BwuiOpochl
crenn(pUIecKuX 3arps3HIIOIMX BELIECTB B aTMOC-
¢depy». B Hem mocunTanbl 00bEMBI YCTAHOBICHHBIX
npeaenbHo-nomycTuMbIX BeiOpoco (ITAB) 109 3a-
IPSZHSIOMINX BEIIECTB HAa OTUYETHBII I'0Jl, TOHH/TOI.
Paznen BEITTISANT ClteayonmM 00pazom:
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1 3. BbIbpochl cneyMdUUecKUX 3arpAsHAIOWMX BeLecTs B aTMochepy

2 Kocrawaiickas o6nactb

3

TOHH

5

YCTaHOBAEHHII NPeenbHO-
nonycTimbli BeiBpoc (MAB)
3arpA3HAKWMWX BELLeCTB Ha OTYETHbIM

BbifpolueHo 8 atmochepy
Cneundryeckyx 3arpasHAKLLINX

BELLECTB B OTYETHOM roAy
rof, ToHH/roa,

6 Beero

7 Cephucrolit aHmuapna (SO2)
8  Ceposomopon (H25)

9 Okuco yraepoga (CO)
10 Avokcnp asora (NO2)

121380,038

38335,257]
210,817
93823,990
5883,391

181 510,061
48 761,436
409,080

17 519,142
11172,755

MbiNb HEOPraHWUECKaA, CONCPHALLAA ABYOKMCH KPEMHMA B %:70-20 (LaMOT, LeMEHT, MblAb, LEMEHTHOO NPOM3IBOACTBA-TNHA,

11 rAVHHCTBIT CnaHel, AOMEHHBI LWAAK, MECOK, KMHKED, 30713 KPEMHE3EM, 30713 YI/Iel Ka3aXCTAHCKMX MeCTOPOXASHH)

12 Ammnak (NH3)

13 wBanagwit nertokcua (noinb) (Banaams natHoKMCs)

14 Marunit okcng

15 Mapraweu v ero coeamHenus (8 nepecuere Ha AvoKcH A MapraHiia)
16 Meaw oxeng (8 nepecuere Ha meap)

17 Harpuit xnopug,

18  Hukens metanameckuit

19 | CamHew  ero Heoprameckue coenmHenua(s nepecieTe Ha Cantew)
20 Xpom wecTvBanenTHbIi (8 NepecieTe Ha TRHOKHCH Xpoma)

21 LIMHK AnaLeTat (8 nepecyeTe Ha UMHK) (LnHk auerat)

22 AsoTHan kucnota

23 Ammonnii HUTPaT

24 Tapoxnopua (ConAxHan kucnota, Bogopoa xnopua)

25 Tapouara (CuumabHan kncnota, MypasbuHoi KUCToTs! HUTPHA, Unarosoaopoa)
26 CepHan kucrora (no monekyne H2504)

raHMUeCK1e CoeIMHEHWA (B NepecueTe Ha MbllbAk)
Ll @ Moail.ru Arent 2.15(1) /2.16 /2.16(1) 2.17 /2.17(1) ~2.18 /' 2.18(1) 219 /2.19(1) /2.20 /2.20(1) | 3. /3.1 /3.

15 942,966 29084,283
368,927 412,630
0,028 0,032
0,000 0,000
2,679 11,669
0,159 0,201
2,411 3,470
0,009 0,099
5313 5,573
0,028 0,199

X X

1,515 5,670

X X

3,328 7,855
0,077 0,469
0,860 0,962

X
34 /35 /36,37 /38 /39 /310 /311 /312 /313 /314 /315 /3.16 /317 /3.18 /319 /320 /80 Kl

Pucynok 2 — CKpHHIIOT TaOJINIBI U3 CTATHCTHYECKOT0 COOpPHUKA
00 00beMax 3arps3HSIONIUX BEIIECTB MO0 OTAEIBHOCTH

Ha ocHOBaHMM 3THX NaHHBIX MOYKHO yCTaHaB-
JIUBATh IIEJICBBIC [TOKA3aTENIA B CTOPOHY CHIDKCHUSI.
MoskHO TakXe, eclii BlaJieeTe CBEACHHMSIMH M Ha-
000pOT yCTAaHOBUTH LIEJEBbIE B CTOPOHY YBEJIH-
YeHHs B CITydae, eclii B 0OJIaCTH 3alUTaHWPOBAHBI
YBEJIMYCHHUSI TTPOU3BOJICTB, OTKPHITUE HOBBIX IPE/I-
MPUATAN W TIOJICYUTAHBI UX BBIOPOCH B OYIyIIeM.
B nr060om cnyuae, ycranosnenue L{ITIKOC nomkHO
MPOXOANTH KOJIJIETHAIBHO C YYETOM MHEHHWH CTO-
POH, CpeIu KOTOPBIX CHEIHMAIUCTBl TOCOPTaHOB,
pa3pabOTYNKH, KOMIIETEHTHBIE JTUTIA.

Lenesoii mokasareab «COBOKYNHBIH 00beM
cOpocoB 1Mo BOAHBIM 00beKTaM». J[11s1 ycTaHOBIIE-
Hust LIITKOC 1o 06bemy cOpocoB HEOOXOIUMO MO/~
CUNTATh 00BEMBI COPOCOB TPUPOIOTIONB30BATEICH
B TPUPOHBIC BOJOEMbl HA OCHOBAHHWU BBIJAHHBIX
JemnapramenTom skosiorun 1uMuToB. B Kocrtanaii-
CKOI1 00J1acT ObUTH TIPOAHATU3UPOBAHBI TUTAHOBBIC
00BEeMBI COpPOCOB KPYITHBIX HEAPOTIOIL30BaTENCH
obmactu Ha epuox 2023-2028 rof. 3a OCHOBY B3fI-
THl YCTaHOBJICHHBIC JINIMHUTHI 00HEMOB COPOCOB TIO
9KoJIornYeckuM paspemieHusm. B 2023-2024 rr. iau-
MHUTHI Ha 00bEMBI COPOCOB MTOTYUMIIA BCE TTPEATIPH-
ATHS], Ha OCTallbHBIE roa He Bee. [loaTomy st pac-
geta nokazaters [IIIKOC Obuto mpemioxkeHo B3sTh
B KauecTBe 0a30BOIr0 MOKa3aTessl yCTaHOBJICHHBIN
JTUMUT Oo0BeMa COpPOCOB 3arps3HSIONINX BEIISCTB

2023 roma, koTopsiii coctaBiseT 439,018 Tric. TOHH
3B, a HIIKOC ycTaHOBUTH, KaK €XErogHOE CHU-
JKEHHe cOpoca 3arpsa3HSIONIAX BemecTB Ha 5% OT-
HOCHUTEJIBHO TPEbIAYIIero roaa, Haunnas ¢ 2024
roga. IleneBoil mokaszaTenb YCTAHOBUTH €IWHBIN
BBHJIy TOT'O, YTO BCE BOJIHBIC OOBEKTHI, B KOTOPHIH
MIPOM3BOIATCS COPOCHI 3arpSA3HAIONINX BEIIECTB CO
CTOYHBIMH BOJIAMU, PACIIOJIOKEHBI B 0JJHOM T0001-
Topraiickom BogHOM OacceifHe, a Tak’Ke OTCYTCTBY-
FOT BEJIOMCTBCHHBIC U CTaTHCTUYECKHE OTYETHBIC
JMaHHBIE B pa3pe3e 3arpA3HSIONIAX BEIIeCTB, YTO
3aTPyTHUT MOHUTOPHUHT U, COOTBETCTBEHHO, TIPOBE-
PSAEMOCTH TaHHOTO TToKasartens (1.5 [1pasw).

i yCTaHOBJICHHS IIEJICBOTO ITIOKa3aTess IIo
COKPAIIIEHHIO OTXO/IOB M COKPAIICHUIO KOMMYHaJIhb-
HBIX OTXOZOB OBUIA MPOAHAIU3UPOBAHBI TAKUE I10-
Ka3aTenu, Kak oomuii 00beM 00pa3oBaHUS KOMMY-
HaJIBHBIX OTXOJIOB B IIEJIOM I10 O0JIACTH U B pa3pese
TOPOJIOB M PaiiOHOB, JTOJIS pa3enbHOro cOopa 0TXo-
J0B. BBII0 ycTaHOBIIGHO, YTO B O0JIACTH B CPEIHEM
exeromaHo obpazyetcs mopsiaka 170 ThIC. TOHH KOM-
MYHaJIbHBIX OTXOJIOB, IIPH 3TOM JIOJISI COPTUPOBKH
OTXOJIOB COCTaBIIssIa Bcero jumb 18,2% B 2023
roay. Ilpu uccnenoBanuu JaHHOM MPOOIIEMBI BBISIC-
HWJIOCH, YTO HE BO BCEX paiioHaX HACEJIEeHHE OXBa-
YEHO BBIBO30M MYCOpa, HE BE3JIe €CTh KOMMYHaJIb-
HbI€ OpTaHMW3AINY, ¥ MIPH YCTAHOBJICHUH IIETIEBOTO



ANTOPHUTM yCTaHOBJICHHMS IIEJICBBIX ITOKA3aTelel KauecTBa OKpyskaromiel cpexsl Ha mpumepe Kocranatickoit obmactu

roKasarens HeoOXOAMMO YUUTHIBATh, YTO OJHUM U3
9TariOB CHMKEHHS KOJUYECTBA OTXOJIOB SIBISETCA
JIOCTHKEHHE TAaKOro TOKa3aTens, Kak MaKCHMailb-
HBIM 0XBaT HACEJIEHUS BBIBO30OM OTXOJOB. Jlist yBe-
JMYEHHUS TOTM Pa3esIbHOrO cOopa yKe ecTh oIpe-
neneHHast nadpactpykrypa. Cucrema pa3aebHOTO
cbopa orxoznoB (Oymaru, KapToHa, IJIACTHKA, CTEK-
J1a, PTYTHCOAEPIKANIUX JIaMII, OTXOJOB JJIEKTPOH-
HOTO U 3JIEKTPUYECKOTO 000pYIOBaHMUS, MHIIEBBIX
Y KpYyMHOTa0apUTHBIX OTXOJIOB) OCYIIECTBIISETCS B
54 HaceJeHHBIX MyHKTax 00NacTH, Ui STHX Liesel
ycraHoBieHo okono 2000 crnennain3upoBaHHBIX
KOHTEHHEPOB. 12 YaCTHBIX KOMMAHHMM OCyIIECT-
BIISIIOT TEepepadOTKy BTOPCHIPbS W BBITycKaroT 14
BUJOB TOTOBOW mpoxaykuuu. Benmercs pabGora 1o
3aITyCKy MPOU3BOJICTB TI0 TIepepadOTKe CTPOUTEIh-
HBIX MaTepHaJIOB HECKOJIBKUMU NPEANpUATHIMU. B
obmacTu yctaHoBjeHO 146 KoHTeHHEpOB I coopa
Oarapeek M PTYyTHBIX JaMIl HaceseHrneM. Ho nannas
paboTa BeeTcs TOJIBKO B TOpOaax 00JIacTH, U HE BCE
palloHBl OXBadeHbI AAKE€ JIEMEHTapHBIM BBIBO30OM
Mycopa, He TOBOPS YK€ O ToJICUeTe O Pa3/ieis-
eMoro chlpbsi. VMicTouHukoM maHHOH HMH(pOpManuu
Bam nociyxar cBesenuns nenapraMeHTa CTaTHCTH-
KM, KOTOpBIE HaXoJsITcs B CBOOOJHOM JOCTyIE Ha
caifte stat.gov.kz, a Taxke wHpOpPMAIHS MECTHBIX
HCIIOJTHUTENBHBIX OPraHoB. B Hamem ciryuyae gocra-
TOYHYIO MH(OPMAITUIO TPETOCTABIIIO Y TIPABICHIE
MIPUPOJIHBIX PECYPCOB M MPUPOIOTNIOIB30BAHUS AKH-
mata Kocranaiickoit obmnactu. Mcxons u3 ananmuza
BO3MOKHOCTEH perroHa 1o BHEJPEHUIO pa3/IeIbHO-
ro cbopa, HaTaKEHHOCTH BBIBO3a KOMMYHAJIBHBIX
OTXOJIOB OT MPEANPUATHI U HACEJIEHUS, UCXOAS U3
(hMHAHCOBBIX BO3MOYKHOCTEH TOPOJOB U PAOHOB,
a TaKKe HaxOXJIeHHs B Ommkaiiimeid 6JM30CTH TO-
TpeOuTeneit u nepepaboTYUKOB BTOPCHIPhS MOYKHO
OyZeT cIporHO3MPOBAThH IOJIO pa3AeibHOro coopa
OTXOJI0B B OJFDKaiIIel epCreKTHBE U YCTAaHOBUTH
€ro B KauecCTBE LIEJIEBOT0O C MO3TAITHBIM €KETOJTHBIM
yBenmaenneM. B KocTtanaiickoit o6macTu 3aruianu-
poBano noctuyb 31% monu pazaensHoro coopa oT-
X0J10B K KOoHITy 2028 rojia ¥ 3TOT MoKa3areib ycTa-
HOBJIEH B KauecTBE LIeleBOro. B Tex HaceneHHBIX
MMyHKTAaX, Te BOOOIIE OTCYTCTBYET KaKoW JIMOO BbI-
BO3 OTXOJIOB OT HACEJIEHUs, TJI€ 1aXKe OTCYTCTBYIOT
KOMMYHaJIbHBIE OpPTraHU3aIlii 10 BBIBO3Y MYyCOpa,
B KauecTBE IIEJIEBOT0 TOKa3aTessl peKOMEHAyeTCs
YCTaHABIMBATh OXGAM HACE/IeHUs Bbl6030M OMl-
X0006 6 npoyenmnom coomuowenuu. Hanpumep,
Kamvicmunckuil paiton ycmanosui cebe yesnegoit
nokazamens no oocmudicenuio 75%-20 oxeama
Hacenenua x 2028 romgy mpu TEKYIIEM MMOKa3aTele
0% [27], a JleHHCOBCKUI paiiOH TUIAHUPYET YBEIH-
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YUTh JaHHBIA mokazatenb ¢ 3,7% B 2023 rogy no
80% oxBara HaceneHus kK 2028 romy [28].

Lenesoii moka3aresib «COBOKYIHbIE 00bEMBI
COKpallleH!s BLIOPOCOB MapHUKOBBIX razoBy. I1o
HabmronenusiM Kasruapomera, KOTOpbI OnuchIBaeT
CBOM HAOJIO/IEHNUS B OIOJIETEHSIX MOHUTOPHHTA CO-
CTOSIHUA M U3MEeHeHNd knumarta Kasaxcrana, kmumar
HAIlIeTO0 PETHOHA MEHSETCS, CTAHOBHUTCA TeIUiee W
OH (PUKCHPYET MOBBIIICHUE CPETHEH JIETHEH TeMIIe-
patypsl. B 2021 roxay cpenusis TogoBasi TeMIepary-
pa B Kocranaiickoii ob6nactu Obu1a Bbime Ha 1,63°C
OT CpeaHel MHOTOJIETHEH TeMIiepaTypsl 1961-1990
rr. Jletnsist Temnepatypa Obuia Bbime Ha 2,44°C.
HalGmrogaercst m cokpamenne aTMOChEpHBIX 0call-
k0B (70,6% ot HOpMBI) [29]. CokpallieHre 0CaKoB
nns Kocranalickoro arpapHoro pervoHa 4peBato
MaJieHUEM YPOXKaHHOCTH B CEIbXO3KYJIBTYpP M BCEX
BBITEKAIOIINX OTCIOJ1a NOCAEACTBUN. XOTSI OCEHBIO
2023 roja BBEIMTAJO OYECHH MHOTO OCAJIKOB, YTO IT10-
BJIEKJIO 3a COOOM CHIDKEHHE KadecTBa yporkas, KO-
TOPBIN arpapuu M3-3a 0CaJKOB BOBPEMS HE CMOTIIHN
yOpaTh, a TaK)Ke TSHKEIYIO MTaBOAKOBYIO CUTYaIINIO B
amnpene 2024 roga, Korja 3aTOMJIEHHBIMU OKa3aJIHCh
HECKOJIbKO pailoHOB, MPUOPEKHBIE YaCTH TOPOIOB
Kocranait u Pyausiit. OnHON M3 IPpUYMH MOTETIe-
HUSl KJIMMaTa Y4YeHbIe CBA3BIBAIOT C YBEIHYCHHEM
MOCTYIUICHUS B aTMOC(EPHBIN BO3IyX MapHUKOBBIX
ra3zoB. Kocranaiickass 007acTh TaKKe OCYIIECTBIIS-
eT BbIOpPOC MapHUKOBBIX I'a30B, TAK KaK CaMOCTOSI-
TEJIBHO €XXEroJHO Mpomu3BoaUT 4 Thic. ['kam Terra
u cBbitie 1 MitH KBT*4ac anektposnepruu [30]. Ha
tepputopun Kocranaiickoit oGmactu pabortaer 6
kpynHbeix TOLl, KOTOpBIE €KEerogHO OTYHUTHIBAIOT-
cs1 00 0ObemMax CBOMX MapHUKOBBIX T'a30B, KOTOPHIE
coctaBisiioT 1,34% ot Bcex BBIOPOCOB MapHUKOBBIX
ra3oB cyOBbeKTOB KBOTHpoBaHHs Kaszaxcrana wmm
2,4 % Bceil aHepreTHYeCcKOl OTPaciIy HallIEeH pecIty-
omukn. Cpenn Hux AO «CCI'TIO», AO «Kauapst
Pyna», ['KIT «kKT9K», I'KII «Apkanbsikckas TOK»,
I'KIT na IIXB «JIMcakoBCKIOPKOMMYHIHEPTOY,
I'KIT «XKutnkaparopkommyHsHepro». KaoTupy-
€MBIM TIApHUKOBBIM ra3zoM 1.1 crtaten 289 DK co-
TJIacHO 3KoJiorudeckomy koxaekcy PK, sensercs qu-
OKCH/JI yTJIepPO/Ia, a JTAHHBIC IPEIIPUATHS SBIAIOTCS
KBOTHPYEMBIMH, TaK KaKk roJJ0OBOH 00beM BHIOPOCOB
JIMOKCH 1A yriiepoja npesbimaet 20 THIC. TOHH.

[Ipukazom MuHHCTpa 3KOJIOTHH, TEOJOTHH H
npupoHbIX pecypcoB PK Ne 588-m ot 26.08.2022
r. «O0 yTBEpX/IEeHNH TIEPEYHs yCTaHOBOK C paciipe-
JIeIIEHHBIMHA 00BbEMaMH YTIIEPOIAHBIX KBOT» [31] mitst
JAHHBIX TPEANPUATHH yCTaHOBJIEHBI KBOTHI (Orpa-
HUYEHUS, TUMHUTHI) Ha BEIOPOC TTAPHUKOBBIX T'a30B B
2024-2025 rr., KOTOPHIE COCTABSIT:
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-82024 1. -2214 645 Tonn CO,,

-8 2025 . -2 181 365 Tonn CO,.

DTO 3HAYHT, YTO (PAKTHUYECKUE BHIOPOCHI TUOK-
cuja yriaepoja JaHHBIX MPEANPUITAN HE JTOJDKHBI
MIPEBBICUTH BBIIAHHBIX 00bEMOB. B citydae mpeBbi-
HICHUS JAaHHBIX OOBEMOB MPEANPHUSITHE BBIKYIACT
HEJOCTAIOIINE SUHUIIBI HA YTICPOIHOM PBIHKE.

. 2 .6 cr. 286 Dxonormgeckoro koaekca PK
MpeyCMOTpeHa 00sI3aHHOCTh KBOTUPYEMBIX YCTa-
HOBOK €)XETOJHO CHIKATh Ha 1,5% 00BeMbI map-
HUKOBBIX Ta30B OT YPOBHS IpeIbLIyIero roaa. Ha-
[IMOHAJBHBIM TIJIAHOM OECIUTaTHOTO pacIpe/leeHus
YIIEPOAHBIX KBOT OXBAaU€H TOJILKO Mepuos o 2025
TOJl BKJIIOUMTENBHO. [l03TOMYy MOXHO Tpearosno-
JKUTh, 9TO 00BEM KBOTHPYEMBIX BBIOPOCOB COCTa-
BHT «-1,5%)» OT YpOBHS IPEIBIIYIIETO ro/1a:

-8 2026 1. -2 148 645 Tonn CO,,

-82027r.-2 116 415 Tonn CO,,

-8 2028 1. — 2 084 669 Tonn CO,.

IIporHO3HBIE €XKETOMHBIE OOBEMBI THOKCHIA
yraepoaa or 6 ycranoBok Kocranaiickoi obnactu
B miepuof ¢ 2024 mo 2028 rr. ObUTH TPEITIOKESHBI
B Ka4yeCTBE IICJICBBIX ITOKA3aTeJIed MPUMEHHUTEb-
HO K COBOKYITHBIM COKPAIIICHUSM MapHUKOBBIX Ia-
30B. OTH 3HAYCHUS] MOKHO MOCYUTATh, OTCIECIUTH:
€XKEroJIHO MPEANPHUSITHS OTUYUTHIBAIOTCS O CBOHMX
(hakTHYEeCKHX BBIOpOCaxX B YIJICPOAHBIN KalacTp
AO «Xacweum gamy». OtcnexuBanne (haKTHISCKIX
o0wvemoB [1I" 1 comocTaBiieHNe ¢ yCTaHOBICHHBIMU
oowvemamu 1" OynmeT roBOpUTh 0O TMHAMHKE POCTa
WM cHIKeHHs BeIOpocoB 111" n Oyaer cooTBeTCTBO-
BaTh TpeOoBanusM 1.5 ['maBel 1 [IpaBun pazpabor-
ku LIITIKOC Ne 257 ot 19.07.2021 r. B yacTu 10CTH-
KUMOCTH, KOHTPOJIUPYEMOCTH H IIPOBEPSIEMOCTH.

Ha ocHOBaHWMH MTPOBEIEHHOTO aHAIIN3a 3KOJIOTH-
YECKOW CUTYaITNU B 00JIACTH 1 JIAOOPATOPHEIX PadoT
c(hOpMHPOBaHBI IENICBbIC MOKA3aTENN ISl BOJHBIX
pecypcoB, aTMOC(EpHOTO BO3IyXa, MOYB HaceleH-
HBIX ITyHKTOB, JIGCOB, YCTAHOBJICHBI IPOTHO3HBIE I10-
Kazatenu sl 00beM COPOCOB B BOIHBIC OOBEKTHI,
BBIOPOCHI 3arps3HSIONIMX BEIICCTB W IMAPHUKOBBIX
ra3oB B arMoOC(epHBI BO3/IyX, YCTaHOBIEHA OIS
OTXOZIOB, KOTOPBIC JOJDKHBI OBITH IepepadOTaHEI.
B pabote ompeneneHbl BETHUNHBI TPOMEKYTOUHBIX
HeneBbIx mokazateneit Ha 2024-2028 rr. ¢ yyerom
MTO3TAITHOTO CHWKCHHS YPOBHS HETATHBHOTO BO3-
JIEHCTBUSI Ha 3I0POBHE HACEICHUS U OKPYKAIOIIYIO
cpeay MPHPOIOOXPAHHBIMU MEPONPHITUSAMH PEI-
MIPUSATHIA 1 0071aCTH B 1IeNioM. B cieyromeii Tabmuie
yKa3aHbl IIeJIeBbIe MMOKA3aTeN!, MPEeII0KEeHHBIE IS
Kocranaiickoit oomactu [22].

B xauecTBe meneBbIX TOKa3aTesei ObIIN BEIOpa-
HBI ITU(POBBIC 3HAUCHHUS PA3JIMYHbIX MIOKa3aTeseH B

JTUHAMHKE, KOTOpble OyIyT JaBaTh MH(OPMAIIUIO
00 yIy4IIeHUH WIIH YXYAIICHIH OKPY>KarfoIei cpe-
Ibl. Hanpumep, muis atMocdepHoro Bozayxa Obuin
BBIOpaHBI 3HAUCHHUSI 3aTPSA3HSIONINX BEIIECTB, B OC-
HOBHOM BBIOPAChIBA€MBIX MMPOMBIIIJICHHBIME TIPE]I-
NPUATHSAMH U aBTOTPAHCIIOPTOM, KOTOPBIE MOXHO
O00HAPYXHUTh TOJBKO C TIOMOIIBI0 U3MEPUTEIBHBIX
puoopoB JadopaTopuii. Takke UX KOHICHTPAIIUN
perymsipao 3amepsier PI'TI «Kasrugpomery, nepu-
OJIMYHOCTh COCTABIISET Kaxkapie 20 MUHYT B KpYyII-
HBIX HaCeJIeHHBIX IMyHKTaxX o0jacTtu. B ocTaibHBIX
paiioHax OyjeT MPHBIEKATHCS MEPEIBUKHAS KO-
norudeckas gadopatopus. [{iist BOJHBIX pecypcoB B
KadecTBe IMoKa3aTelst ObUT BRIOPAH aHTPOIIOT CHHBIN
3arpsi3HUTEb — XUMUYECKOE MOTPEOJICHHE KUCIIO-
pona, a Juist o4YB — He()TeNpOAYKTHL. [10 X ypoBHIO
MOKHO CYJIUTh O CTETICHHU 3arpsi3HEHHS] KOMIIOHEH-
Ta OKpyxarolei cpenbl. Hopmoil cuumraercss Ha-
XOXJICHUE 3arps3HSIONIUX BEIIECTB B mpexaenax |
IAK [32].

B 2023 r. monst necucTocTH BCel TEPPUTOPHH
Kocranatickoii obdmactu cocrasuia 1,1% u xoie-
THATFHO COBMECTHO ¢ JlemapTaMeHTOM SKOJIOTHH H
yIpaBICHUEM TPUPOHBIX PECYPCOB U PEryIUpOBa-
HUS pupopononb3oBanus Kocranalickoil obnactu
OBLIO IPUHATO PEIIeHNE YCTAHOBUTH JaHHBIHN MOKa-
3arelb B KauecTne 1eseBoro. OomacTu HeoOX0IMMO
COXPaHUTH T€ JICCHBIE MACCUBEI, KOTOPBIC yKE TIPO-
M3pacTaoT B 00JNACTH, a MATHIECTHHNA CPOK OYCHb
MaJICHbKHI B TUTAHE YBEJIUYCHUS TUIOIIAIAM JIECOB
naxe Ha 1 % c y4eToM KJIMMaTa peruoHa, pacroiio-
JKEHHsSI €T0 B CTEITHOM 30HE, a Takke (PMHAHCOBBIX U
TEXHUYECKUX BO3MOKHOCTEH 00JIacTH.

Juis cokpalieHust Ierpajalnuyd | OIyCThIHUBA-
HHS 3eMelb OBUT BRIOpaH WHIMKATOP E€XKETOIHO-
ro o0ObemMa peKyJbTHUBAI[MM HAPYIICHHBIX 3EMEJb
KPYIHBIMH TOPHOOOBIBAOIIMMH KOMITAHUSMU Ha
OCHOBaHHH NMPOTHO3HBIX CBEJCHHI, UMEIOIINXCS Y
KOMIICTCHTHBIX OpraHoB. COBOKYITHBI 00bEM BbI-
OpOCOB IO BUJaM 3arpsi3HSIONIMX BEIIECTB U CO-
BOKYIHBIH 00beM cOpocoB Ha 2024-2028 rr. ObLIH
YCTaHOBJICHbI OCHOBAHUM BBIJIAHHBIX JKOJIOTIMYE-
CKHX pa3pelieHuii BCEM MPUPOIOIOIB30BATEIISIM
00JacTh ¢ TIOCTETNIEHHBIM MX COKpalieHueMm Ha 5%
B TEUCHHUE MATH JieT. J{jis yaydineHus: CUTyaruu ¢
COKpAaIlleHHEeM KOMMYHAJIBHBIX OTXOJIOB OBLI yCTa-
HOBJICH IEJIEBOM TOKa3aTeidh — yBEIWYCHUE IOJIH
nepepaboTKH KOMMYHAJIbHBIX OTXOJIOB 10 BCEil 00-
nactu ¢ 18,2 % B 2023 r. 10 31% B 2028 1. O0B-
€M BBIOPOCOB MapHUKOBBIX Ta30B TAKKE €KEr0HO
JIOJDKEH CHUKAThCS OT mokazatens 2023 1. He Me-
Hee, yeM Ha 1,5%. B komu4ecTBEHHOM BBIPAKEHUH
JAHHBIE TTOKA3aTeW TOCYUTAHBI W TIPEIOKEHBI
JUTSL YTBEPKICHUS.



MCKOI o0macT

i Kocrana;

1 Ka9€CTBa OKPYIKAIOIIEU CPEAbI Ha IPUMEPE

AJIFOpI/ITM YCTaHOBJICHHUS LICJICBLIX ITOKA3aTeJIC

RI7'p6] Q9HIN OH

BRI 7'p6] Q9HONW OH

BI GG 99HONW OH

BI 7€ 99HON 9H

BI ¢°G]T Q9HIN OH

eI L°0€TT
Werxdodir oHoeILx

-09 8C0T-1C0T eH
HHATTRIUIAIANSd 19N
-400 drIWoAdHuHeITT

AIrONAE XITHHAMAd
-BH HAIRgnIIrANod
WO900 UITHITOINK

dIrONOE BUHRY
-WHIILOAIIO U UHITRY
-edIor ouHaMRAN00

MBI QO 1O

ghOII U BL
-BINMIN PUEOI0A WOL

%11 %11 %1l %11 %11 %1l 0/, “MLOOLOMIAI KIOY] x.ﬂww\w%owﬂm%woxwwomm
-RITIOI I JI9HIANOF0D
JJIN 100 + JIN 100 + JIN 100 + I/IN 100 + J/IN [0°0 +| SOILMHAII XITHHIIDO HILOBIIQO 90HO

HO( gomATodmard
-OH KUTTed THOTTHOM

HO( gomATodaLd
-OH BUTTRd THOTTHOM

HO( gorArodord
-OH BUTRd IHOTHON

HO( gomArodmord
-OH KUTTed THOTTHOM

HO( gomArodmoLd
-OH KUTTRdITHOTHOM

-BH O9hOII 9 90IMAY
-oduordon anog0dA

-yed godIHON XI9HHO
-yed u gorodol K

dhOIl
1 qUONIE 09.LIJhEY

If/IN |
201109 9H — (FHN)
HOU-UHHOWNWE -

1r/Q IN It/O

0€ 99r0Q 9H — M IX -

If/IN |
201r09 9H — ($HN)
HOU-UHUHOWNWE -

1t/ IN It/Q

0€ 99109 oH — MITX -

IT/IN |
901r09 9H — (FHN)
HOU-HHHOWWE -

Ir/Q IN It/O

0€ 99109 9H — ITX -

If/IN |
201109 9H — (FHN)
HOU-UHHOWNWE -

Ir/Q IN It/O

(€ 991r0Q 9H — N[ IX -

If/IN |
201109 9H — ($HN)
HOU-UMHOWWE -

1r/Q IN It/Q

0€ 99109 oH — MITX -

90dAood Wwonrrod

4 (3[11X) erodorroux
KUHOIQad101 0100
-OhMINHX 9HOg90dA

yeado], ‘yeolImy
‘eNerIe)y Meekl1o],
‘[arHeldof]] ‘Louy
‘rogo], xod BIr

g0o0dAoad
XIGHI09 09.109heY

OLMHAII WOHHOI)
-BH WOHLOAMHON € I
€707 Wereidukead ou

MITIT 670 99U0Q 9K | MITTI §°0 209 dH | HNITIT §°0 SL0Q 9H | MITI] §°0 U0 dH | HNIIIT §°) 109 9H xenoyed € eXAIE0d OI0H
eruONOUY 19dad ‘Brr
. -dopoonre og1oomeY]
-HOMOHUY BLOER ‘TIHL)
-Bh XI9HHOMIOgEEd ‘BY
MITII [ 99109 9H MITII [ 99109 9H MI7II [ 99109 9H MITII [ 99109 9H MITLI 1 99roQ oH | -uoxo rodowik MI7IT xerodod g
1870¢ T LT0T 1970¢ ER74114 T$T0T (drraLesedon
Mdoresxuray

HILIBIFQ0 UOMIUEHELIOY qradd N—o-.—.—c:wvuﬁmmv:v BALI9heN HIRLBEBRIOL Q—n—mo—._.vﬁ

HUIIAMIL) HI9doseq

H1OBIFQO HOMOUBHELOOY 19179d0 HOMOIexAdMO BALOOhEN MIFOLRERNOLI Q19801 | — ¢ BIHUILQR |,

16



A.Jl. MuxaltindeHko

o QN BLOSR 9OMNO -
I9HHOL 41/ ¢€]

91109 9H (OD)
erodortik 9omxo -
HHOL /G8%¢

sarrog oH (‘0S) wudr
-uIHe uarouHdoo
:0IrOUh WOL € ‘HHOL

LTYIL] 93109 oH

on ‘N BLOSE 90MNO -
I9HHOL ¢G]¢]

901r09 9H (0D)
erodortiA 9o0myo -
HHOL TT{SS

oarrog o (‘0g) rudr
-uIHe u191ouHdoo
QLUK WOL g ‘HHOL

651 €L1 99109 oH

oH ‘N BLOER 90MO -
I9HHOL £66¢€]

201r09 9H (D)
erodortiA 90my0 -
HHOL [266S

darrog o (‘0S) wudy
-1IHe Y191ouHdoo
:0IrOUh WOL € ‘HHOL

806 Y7L 1 99109 9H

9H NOZ BLOECE 90UMNO0 -

I9HHOL ¢ ]
91109 9H (OD)
errodoriA 900 -
HHOL 9¢€9¢

sarrog o (‘0S) wudr
-uIHe Y191ouHdod
:0IrOUK WOL € ‘HHOL

VL9 9L1 99109 oH

on ‘ON BLOSR 90MNO -
I9HHOL / / 7]

90109 9H (0D)
erodortiA 90myo -
HHOL /Q[LS

oarrog o (‘0g) rudr
-uIHe yiaroundoo
:QIrOUR WOL g ‘HHOL

657 8L 991109 9H

‘ON ®B1OER 90mO -
KHHOL [ 74t (0D)
erodortiA 90mM0 -
HHOL

89,5 (‘0S) rudr
-UIHe UI910MHd90-

AIOUh WOL g

I9HHOL 797 081
— YOI 707 BH LUWHI

410911

-0d XHIMOIKHEKA.IRE
Wernd ou gododgmag
WOIQ0 UIMHIAN0E0))

HHOL ‘d0€.] X198 g0€el X194
errod
HHOL HHOL HHOL HHOL| o owOUD HHOL erodowiA eruodo | -oxuHden gooodomad | -oxunden gooodoiag
699 80 TOOLO0Q 9H | G 9] T OOUOQ OH | GH9 8] T OLU0Q 9H | GO¢ [Q] T 99109 OH oor00 o | T HHOL 468 €47 T EUHOMEdN00 19N EUHOMEdN00 19Wd
syovice 9 -9400 QIIHUANO0€0)) -900 QI9HUAN0€0))
(sunoHOdoXEE (MIrN)
1 KUHOXOLhUHA)
- KUHOI'BTA U HUITRENIl
( -uLA ‘mirogedodan
-ogedgo BW9990 10) .
? K K %S" 9 04Z°81 | 20TOX10 XIHIIrBHAN OIHHEAOEIIOLOH
%1€ %0¢ %6C %S LT %¢€T %C 81 ANOHAOLEON 3 HNEOL
-NOM MMITREULULA U
-odron ‘edogo 010H
mirogedodon KoYy
-qrrareed Xu KIror —
€0I/0X1O0 XI9HAIEH
-AWNOM WerHd ol
HHOL "019L
HHOL HHOL HHOL HHOL HHOL 810°6Ey — 1 €207 | HHOL 019l ‘4000dQo g050d9o
0191 /‘GEE 9900 OH | "ML 9°/ GE 9ALr0Q OH ‘0191 9/ € 991r0Q OH "019L 96 € 109 9H 0191 / [ { 991r0Q OH WNO900 UIIHIAN0E0D) | WOIQ0 HITHLANOE0))
I9LUNH][
HHOL §746¢ HHOL 9786¢€ HHOL 67201 HHOL G£90t HHOL G0 [ I9HHOL
901109 oH onhodIl - | 991r0Q 9H dmhod - 90rr0Q 9H oMhodm - | 991rr0Q 9H dMkodn - | 991r09 OH oMROdII - 09 1# ounrodir -
HHOL Ty €S HHOL 6,9€S HHOL [ZTHS HHOL 69/¥¢ HHOL T7ECC HHOL
901r0Q 9H 219IrdodL - | 991r0Q 9H J19rdodl - | 991r09 oH oMrdodlL - | 910 oH oMIdodlL - | 99rroQ 9H J19rdodl - 18866 omardodr -
HHOL 987()] 991109 HHOL ()6€()] 291r09 HHOL G6§(] 29109 HHOL [()9(] 291109 HHOL 8()/(] 29109 HHOL ]80T

4109111

-09 XHIMOIKHEKd.I8E
werud ou g000dgiag
WOIQ0 UITHIAN0E0))

1870T

T LT0T

19707

1ST0T

T$T0T

HLIRIQ0 HOMIMEBHELIOY 1913dd HIMOIexAd30 aLIIhEN HILEERNON 1A

(qrraLeeedon
HUIMIAMIL) HI990Eeq

Mdoresxuray

1aflinvgvur anHadCroQOd |

17



ANTOPHUTM yCTaHOBJICHHMS IIEJICBBIX ITOKA3aTelel KauecTBa OKpyskaromiel cpexsl Ha mpumepe Kocranatickoit obmactu

K 2028 rongy obsiactb MOXKeT BHIOPOCHTH HE 00-
siee 2,084 MJTH TOHH MMapPHUKOBBIX Ta30B, YTO JIOJIK-
HO OBbITh MeHbIe Ha 7%, yem B 2023r. Beero B 00-
7acT 6 KPYIHBIX MPEANpUsTUN, KOTOPbIE BEAYT
OTYETHOCTH 110 00beMaM IMapHUKOBHIX Ta30B. [1o3u-
TUBHBIM MOMCHTOM 110 COKPAIICHHWIO COBOKYITHOI'O
o0OBemMa BBIOPOCOB, sBisieTCsl Tiepexon Kauapckoi
TOL] ¢ yras Ha ra3. Takum 0Opa3oM, MOHUTOPUHT
YCTAHOBJICHHBIX ILCJICBBIX nokazarejiei IMapHUKO-
BBIX a30B B MEPCIEKTUBE IO3BOJIUT OICHUBATH
TUHAMHUKY W3MEHEHHWH OKpY»XKaromew cpensl, 3¢-
(DEeKTUBHOCTH MPHUPOAOOXPAHHBIX MEPONPHUITUH U
pearupoBaTh Ha HETATUBHBIC U3MEHEHUSI B OKpYKa-
foniel cpejue.

3akiouyeHne

JononHenneM K paboTe cTaia nmporpamma Mo-
uutopunra goctwxkenus LIIIKOC B nepuog ¢ 2024

1o 2028 rr., KoTOopas MO3BOJIUT OTCIAEAUTH PE3YIIb-
TaTUBHOCTh TPHUPOJOOXPAHHBIX Mep, AMHAMHUKY
W3MEHEHUs] TI0Ka3aTeyedl OKpyX alouled Cpelbl.
PaGoToii ObLT peI0KEeH KOMITIIEKC MEPOIIPUIATUN
JUTSL TOCTHOYKCHHS IIEJIEBBIX MMOKa3aTeNel KauecTBa
peruoHa B nepcrnextuBe A0 2028 rona, cpeau Ko-
TOPBIX: O3eJICHEHHE, Ta3u(uKanus HACEICHHBIX
MMyHKTOB, CTPOWUTEIHCTBO CKBEPOB, IEPEBOJ aB-
TOTPAHCIIOPTa Ha ra3, pa3BUTHE BEJIONPOKATa, Op-
raHu3anus TPaHCHOPTHBIX MOTOKOB MYTEM CTPO-
WTEIhCTBA TMPOOMBOK YIUI, OOBE3IHBIX IOPOT,
PEMOHTa YJIHUI], PEMOHT BOJOOYHCTHBIX COOPYXke-
HUH, CTPOUTEITBCTBO BOJAOOUYHCTHBIX COOPYKEHUI,
OXpaHBI TTOYBEHHOT'O MOKPOBA, YBEIWYEHHUE JIOJIH
COPTHUPOBKH M TEpepabOTKH OTXOJ0B IyTEM pas-
BUTHUS MPEANPHUITHH, MepepadaThIBAOIIUX OTXO-
nmoB u T.4. [Ipennosxxernsie LIIIKOC qomKkHEBI OBITH
yTBepkaeHbl KocTaHalickuM 00JIaCTHBIM Maciu-
xatoM B 2024 rony.
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COEAMHEHUS A3OTA U ®OCPOPA
B BOAHbIX ObbEKTAX KABAXCTAHCKOM YACTH
BACCEMHA P. UPTbBILU

B cTaTbe npuBeAEHbl MaTepraAbl COOCTBEHHbIX MCCAEAOBAHUI MO U3YUEHMIO PACTIPEAEAEHMS pas-
AMYHBIX (hOPM MMHEpPaAbHOro as3oTa U docdopa B HaccerHe pekn MpTbill B AeTHMI nepuoa 2023 T.
YCTaHOBAEHO, UTO COAEP>KaHWE MMHEPAAbHbIX (POPM a30Ta U MX COOTHOLLEHUS HEOAMHAKOBbIE B BOAE
pek 1 o3ep. B Boae npuTtokos p. MpTbi npeobaasasm HuTpaTtHblie noHbl (0T 0,03 A0 1,033 MrN/am?), ¢
MaKCHMMYMOM B MPaBOOEPEsKHbIX MPUTOKax. Ha AOAID HUTPUTHbBIX M AMMOHMIAHBIX MOHOB MPUXOAMAOCH,
COOTBeTCTBEHHO 2,7, 32,7 n 15,3, 38,3% oT cymMMbl a3oTa. AOAS HUTPATOB B BoAe p. YepHblin MpTbiw
B CpeAHem cocTaBmaa 59% oT cymMmbl azoTa. Huxke no TedeHnio, B npeaesax [1aBAOAAPCKO 06AACTH,
HUTPATbl B BOAE Yalle OTCYTCTBOBAAM, @ AOAS aMMOHUIAHOMO a30Ta BO3POCAA. MMHEepaAbHbIA pacTBO-
pumbii dhocchop (dhbocdaTHbie MoHbI) 0OHapy>keH B BOAE BCeX 06CAEAOBaHHbIX Y4aCTKOB GacceiHa B
He3HauYMTeAbHbIX KOHUeHTpaumsx (0,015 — 0,130 mr/aM?) BCAEACTBME HUM3KOIM PAaCTBOPUMOCTM €ro CO-
€AVMHEHUI Y MHTEHCMBHOIO MOTAOLLEHUS TMAPo6roHTamu. OT BEPXHMX K HUXKHUM ydacTkam MpTbilwa
NMPOMCXOAMAO HEGOABLLIOE YBEAMYEHME KOHLEHTPALLMIM COEAMHEHMI a30Ta U (hochopa, Kak CAEACTBME
BAMSIHMS @HTPOMOreHHoro dakTopa.

KAtoueBble cAOBa: GMOreHHbIe SAEMEHTbI, HUTPUTbI, HUTPATbI, MOH amMMOHUS, hocdaTbl, MPUPOA-
Hble BOAbI, TMAPOXMMMS, MPEAEABHO-AOMYCTMMAs KOHLEHTPALMS, 3arpsa3HeHME, SKOAOTUSI.

S.M. Romanova', E.G. Krupa'?, A.S. Serikova'

"Institute of Zoology”, Almaty, Kazakhstan
2Kazakhstan Agency of Applied Ecology, Almaty, Kazakhstan
‘e-mail: sofiyarom@mail.ru;

Compounds of nitrogen and phosphorus in water bodies
of the Kazakhstan part of the Irtysh River basin

We present materials from our research to study the distribution of various forms of mineral
nitrogen and phosphorus in the Irtysh River basin in the summer of 2023. It has been established that
the content of mineral forms of nitrogen and their ratios are not the same in the water of rivers and
lakes. In the water of the river’s tributaries. The Irtysh River was dominated by nitrate ions (from 0.039
to 1.033 mgN/dm3), with a maximum in the right-bank tributaries. The nitrite and ammonium ions
share accounted for 2.7, 32.7 and 15.3, 38.3% of the total nitrogen, respectively. The share of nitrates
in the Black Irtysh River averaged 59% of the amount of nitrogen. Downstream, within the Pavlodar
region, nitrates were more often absent, and the proportion of ammonium nitrogen increased. Mineral
soluble phosphorus (phosphate ions) was found in the water of all surveyed areas of the basin in
insignificant concentrations (0.015 — 0.130 mg/dm3) due to the low solubility of its compounds and
intensive absorption by hydrobionts. From the upper to the lower sections of the Irtysh there was a
slight increase in the concentration of nitrogen and phosphorus compounds, as a result of the influence
of the anthropogenic factor.

Key words: nutrients, nitrites, nitrates, ammonium ion, phosphates, natural waters, hydrochemistry,
maximum permissible concentration, pollution, ecology.
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C.M. PomanoBa'’, E.I'. Kpyna'?, A.C. Cepikosa', C.H. AnekceeB'
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EpTic e3eHi 6acceifHiHiH, Ka3aKCTaHAbIK, OOAIriHIH,
cy ob6bekTiAepiHAeri a3oT neH ¢pocchop KOCbIAbICTAPDI

Makanaaa 2023 >KbIAABIH Xa3blHAQ ©3€H 3KOXYMECiHiIH 8pTYPAI KOMIMOHEHTTEPIHAE MUHEPAAADI
a30T neH ocopAbIH 8PTYPAI hOpMaAapbIHbIH TapaAybliH 3epTTeyre apHaAFaH >Keke 3epTTeyAepAiH,
maTepuasAapbl KeATipiAreH. EpTic e3eHi caraAapbiHbIH CYybIHAQ @30T KOCbIAbICTAPbIHAH HUTPAT MOH-
Aapbl (0,039-aeH.1,033 aenin MrN/aM?) 6acbiM. AFbIHAAPAbIH, CybIHAAFbl HUTPUTTI >KOHE aMMOHMIA
MOHAQPbIHbIH YAECIHe TUICiHLLEe a30T CoMachbiHbIH, 2,7...32,7 aHe 15,3...38,3% coaiikec Keaeai. Kapa
EpTic ©3€eHiHiH CyblHAQFbl HUTPATTAPAbIH YAECI OpTa ecenreH a3oT MeALLepiHiH 59% Kypaiabl, aa EpTic
©3eHiHiH CyblHAQ HATPATTap a3 MOALLIEPAE, aA aMMOHMI a30TbIHbIH YAeCi apTaabl. DocdaT MOHAAPbIHbIH
MUHEPaAAbI epUTIH ocopbl 3epTTEAreH Cy 0ObEKTIAEPIHIH CYybIHAA OHbIH KOCbIAbICTAPbIHbIH TOMEH
epiriwTiri MeH rMAPOOMOHTTAPABIH KapKblHAbI CiHyiHE 6GaiAaHbICTbl a3 KoHueHTpaumsaa (0,015 —
0,130 mr/am®) kespeceai. ©aetTe, Kapa EpTic >xeHe EpTic e3eHAEpiHiH aFbiCbiHAQ aHTPOMOreHAIK

hakTopAbIH 8CepiHeH a30T neH pocop KOCHIAICTAPbIHbIH KOHLLEHTPaLMSChl a3Aarn apTaAbl.
Tynin ce3aep: OMOreHAIK 3AEMEHTTep, HUTPUTTEpP, HWUTPATTAP, AMMOHMI MOHbI, ocdaTTap,
TabWFK CyAap, TMAPOXMMUS, LLEKTI PYKCAT ETIATEH KOHLEHTPaLMsl, AaCTaHy, 3KOAOTUSI.

BBenenue

CocTosiHue TTOBEPXHOCTHBIX BOJI CYIIN 3aBUCHUT
B OOJIBIITMHCTBE CITy4aeB OT COJICPKaHUS B HUX OUO-
TeHHBIX AJIEMEHTOB, TJIABHBIMH U3 KOTOPBIX SBIISIOT-
csl pa3Hbie (HOPMBI COeTUHEHUN a30Ta (HUTPATHBIH,
HUTPUTHBIA, aMMOHMIHBIA) 1 (ocdopa (pocdat-
HBIH, rTuAapodochaTHeii, auTHAPOdOCchaTHEI).
OTH 371€MEHTHI PUCYTCTBYIOT KaK B HE3arpsi3HEH-
HBIX, TaK M 3arps3HEHHBIX MPHPOIHBIX Bomax. C
OJTHOW CTOPOHBI, OHM OOECTIeUYNBAIOT NMHUTAaHUE BO-
JTHOW OHMOTHI, @ C JPYToil — MpH MX BBICOKUX KOH-
LEHTPAIUSAX TMPOUCXOJUT HHTECHCHBHOE Pa3BUTHE
BOJIHBIX OpraHu3MOB. Takoil MpoIrecc MOXKET MpH-
BECTH BHayalle K YXY/IIEHUIO OPraHOJEeNTHYECKUX
CBOWMCTB BOJBI, a Jayiee K JSPUIMTY KUCIOPOJa
M3-3a €ro MOTPEOICHNs IPH ABIXaHUW BOJHBIX Op-
TFaHU3MOB, MPOLIECCOB OKHUCIEHMS TPU OTMHUpAHHUU
OpPraHM3MOB, a TaKXKe Y4aCTHW KHCIOpOJa, a30Ta
u ¢dochopa B OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
Iporeccax 3KOCUCTEMBI «BOJA — pacTeHUE — JIOH-
HbIe OTJIOKeHUs». Kak ciencTBue, MpoOUCXOIUT He
TOJIFKO YXYIIIIEHHE KadecTBa BOJBI M CHIDKEHHE
Ounopa3zHooOpas3us, HO OTpaHUYCHHUE HCIOIH30Ba-
HUS TAKOM BOJIBI B HAPOJHOM XO3SHCTBE.

OCHOBHBIMH TPHUPOJHBIMH W aHTPOIIOTE€HHBI-
MU HCTOYHHKaMHU OMOTEHHBIX 3JIEMEHTOB B PEKax 1
BOJIOEMAaX SIBIISIOTCS BIIAJAFOININE MTPUTOKH, pacce-
STHHBIH TIOBEPXHOCTHBIH CTOK C BOJOCOOPHOM TIJIO-
113,11, IOYBEHHBIN MIOKPOB, MepepadoTKa OeperoB u
pyciodopMHUPYIOIIUE MPOLECCHI, PAa3INYHBIC BHY-
TPHUBOJOEMHBIE TIPOIIECCHI, a TAK)KE XO3SAHCTBEHHO-
OBITOBBIC, IPOMBIIUICHHBIE M CEITLCKOX03HCTBEH-
HbIe cTouHbIe BO/IbI. CoefHeHus a30Ta U ocdopa
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MOTYT TOCTYIIaTh B BOJOEMBI U BOJOTOKH M C aT-
MOC(hEpHBIMU OCaJIKaMH, KOTOPbIE MOTIIOMAIOT OK-
CHJIBI 3THX DJIIEMEHTOB U3 aTMOC(EPHI.

B mpupoHBIX BOoAax a3oT MPUCYTCTBYET B BULIE
pa3HOOOpa3HBIX HEOPTaHWYECKUX U OPraHUYECKHUX
BenlecTB. K unciy MUHepanbHBIX COETUHEHUN OT-
HOCATCS aMMOHUWIHBIE, HUTPUTHBIE U HUTpPATHBIC
WOHBI, KOTOpbIE TE€HETUYECKH B3aWMOCBS3aHbBI
MEXIy co00H M MOTYT NEepexXOIuTh APYr B JApyra
U B DTOH CBS3U Yallle BCErO0 PacCMaTPHBAIOTCA CO-
BMECTHO.

A30T aMMOHUIHBINA 00pa3zyeTcsi B He3arpsi3HEH-
HBIX ITOBEPXHOCTHBIX BOJaX B OCHOBHOM B PE3YJb-
TaTe OMOXMMUYECKUX MPOIECCOB Pas3IOXKeHUs Oel-
KOBBIX BEILIECTB, I€3AMUHUPOBAHUS aMUHOKHCIIOT U
JIPYTHX a30TCOAEP KAIUX OPraHMYECKHUX BEILECTB.
Hannune aMMOHUIHBIX MOHOB B BOJIE B KOHIIEHTPA-
LUAX, MPEBBIIIAIOIINX MPUPOAHBIE, YKa3bIBAET HA
«CBE¥KEe» 3arpsA3HEHHE.

HutpatHeiid a3oT oOpasyeTcss B He3arpsi3HEH-
HBIX TIOBEPXHOCTHBIX BOJaxX, TJIaBHBIM 00pa3oM, B
pe3yibTaTe MpPOLEccOB HUTPU(UKALMK aMMOHUII-
HBIX MOHOB B a3POOHBIX YCIOBUAX IO JeHCTBHEM
HUTpUPUUUpYIOIUX Oakrepuil. Hammuwe nHutpat-
HOT'0 a30Ta B BOJE B KOHLIEHTPALUAX, TPEBBIIIAO-
IIUX TPUPOJHBIE, YKa3bIBAET HA «CTApoe» 3arpss-
HeHHe. B mpecHBIX BoJOEMax HHUTpAThl aKTHBHO
UCIOIB3yeTCA pacTeHusIMU. VX conmepikaHue B BO-
JIoeMax oIpeniensieTcs, Kak MpaBuiio, COOTHOIIEHH-
eM MEXAY MOCTYIJICHUEM U MOTpeOJIeHHEeM pacTu-
TEJIbHBIMU OpraHU3MaMHu.

A30T HUTPUTHBIH 00Opa3yercs Kak IMPOMEXY-
TOYHBIM MPOAYKT B LEMH INPOLECCOB OKHCICHHS
HMOHA aMMOHHS JI0 HUTPATHOIO MOHAa B a3pOOHBIX
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YCIIOBUSIX, & TAKXKE B PE3yJIbTATe BOCCTAHOBICHHS
HUTPATOB /IO a30Ta ¥ aMMHaKa, HO B aHadPOOHBIX
ycioBusix. Hanuuue HUTPUTHOTO a30Ta, Kak U aM-
MOHHIHOTO a30Ta, B BOJIC B KOHIICHTPAIUSX, IIPe-
BBHINIAIONINX TPUPOJHBIE, TAaK)Ke YKa3blBaeT Ha
«CBEXKEE» 3arpsi3HCHHUE.

®dochaTHbie HOHBI SBISIOTCS BaKHECHIIIMMU
OMOTeHHBIMH COEIWHEHHSIMH, YaIlle BCErO JNMH-
TUPYIOLIUMH Pa3BUTHE MPOAYKTUBHOCTH BOJOEMa.
VYBenuueHune KoHIeHTpanuu Gocdopa B BoJE MpH-
BOJIUT K YCKOPEHHIO IPOIIECCOB 3BTPO(HUpOBaHUS
BOJIHBIX 3KOCHUCTEM, T.€. K PE3KOMY IOBBIIICHHUIO
€ro OMOJIOTHYECKOM MPOAYKTUBHOCTH, B YaCTHOCTH,
K «IIBETEHHUI0» BOJBl. OCHOBHBIMH aHTPOTIOT€HHBI-
MU UCTOYHHUKAMH MOCTYIUICHUS (oc]haToB SBISIFOT-
Csl XO3AHCTBEHHO-OBITOBBIC U TMPOU3BOJICTBCHHBIC
CTOYHBIE BOJIBI (OCOOCHHO CHHTETHYECKHE MOTOIIIHE
CpEe/ICTBa), TOBEPXHOCTHBIN CTOK C CEIbXO3YyTrOauit
NpU MCTOJIB30BaHUH (HOChHOPHBIX YIOOpEeHHH, CTO-
ku xuBoTHOBOUeckux depm (0,01-0,05 xr/cyT. Ha
0JIHO >XUBOTHOE). Hambosiee moOaBMKHON U JIETKO
yCBaMBaeMoOW THAPOOHOHTaMU (HOPMOUM MHUHEPAIh-
HoTO (ocdopa sBisercs dhocdaTHbrii Gocdop, T.e.
MPOAYKT JUCCOLMAIIMM TPEXOCHOBHOUM opTOdhoC-
(hOopHOIT KUCIIOTHI. DTH TPU BUJIa HOHOB 00Pa3yrOTCs
B HE3arpsI3HEHHBIX TIOBEPXHOCTHBIX BO/IaX TJIaBHBIM
00pa3oM B pe3ybTaTe pa3pylleHust U PACTBOPCHUS
docdaTconepKamx MOpoJl, MOACTUIAIONINX PyC-
JIO PEKW WIIM THO BOJ0€Ma, OMOXWMHUYECKOTO pas-
JIOKEHHSI OCTAaTKOB JKMBOTHBIX M PaCTHUTEIbHBIX
OpPraHM3MOB, KaK BHYTPH BOJIHOTO OOBEKTa, TaK U
3a CYeT NpHUBHOCA coemuHeHUH (ocdopa ¢ Bomo-
COOPHOM TUIOIAIH.

TpancrpanuuHas peka WMpThin U ero nNpuToKu
MHTEHCUBHO HCIONb3YyIOTCS Kak B Kurae, Poccun,
Tak ¥ B Kazaxcrane niis X03lCTBEHHOIO U MUThE-
BOTO BOJIOCHaOKeHUs. B camy peky u ee mpUTOKH
MOCTYTAIOT «YCIIOBHO YHUCTBHIE» IPOMBIIIJICHHEIE,

CEJIbCKOXO3SIMCTBEHHBIC U KOMMYHAIIbHBIC CTOKH.
Tax, cOpoc 3arps3HSIONINX BEUIECTB MPOMBIILICH-
HBIMU PEANPHUITUSIME B BOAHbIE 00beKThI MpTHITII-
CKoro OacceifHa cOCTaBJISIIOT B cpeiHeM okoiio 140
TeIC. T B TO1 [1, 2]. Okomno 11% cTokoB cOpackiBa-
f0TCSl 6€3 04MCTKU U OKousio 33 % — HeqoCcTaTOYHO
OYUIICHHBIMHU.

ABTOpamu HacTosmero coodmenus ¢ 2023 T.
Ha4YaTbl KOMIUJICKCHBIC THUAPOXUMHUYCCKHUE HUCCIIC-
JIOBaHUS BOJHBIX OOBEKTOB Ka3aXCTAHCKOHM YacTH
OacceitHa p. pTHIII ¢ 1eTbI0 OIEHKH BKJIANIA TIPH-
POIHBIX M aHTPOTIOT€HHBIX (PaKTOPOB B OOIIHIA YPO-
BEHb 3arpsi3HCHHSI PEYHON 3KOCHUCTEMBI, BKIIFOYAS
COCTMHECHHSI MHHEpaILHOTO a30Ta U hocdopa.

MarepuaJibl H METOABI

B kazaxcranckoii yactu 6acceiina p. UpTsim u3
MTOBEPXHOCTHOTO CJI0Sl HA XMMHUYECKUI aHaJIu3 OTO-
Opano 44 poObI BoABI B peke MpTHIIT OT BEepXOBbs
(10 kM Hwke rpanunsl ¢ KHP) mo n. YpiroTio0,
npurokax Kennepnuk, XKapnel, Kanemxup, Kyp-
yyM, ToWMeHHBIX o3epax (Opmosckoe, Kypko:mb,
Crapsrit UpThim) u HakonuTe e CTOYHBIX BoJ bai-
kbugak. [IpoOwl BoaBl B BogoemMax OTOMpaUCh ¢
00opTa MOTOPHOI JIOAKH TIPH MTOCTAHOBKE Ha SIKOPh
10 HaMmeueHHOW cerke craniui. KoopauHatHas
MIPUBS3KA CTAHIUH BHIOTHsIIACH € TOMOIIBI0 GPS-
HaBuratopa GarmineTrex. [IpoObI BombI 0TOOpaHBI
B TIpefienax BOCTOUHBIX goaroT 47.620...51.825 u
ceBepHbIX mupoT 84.936...77.185.

ITo MopdomMerpudeckum ToKazaTeasM obcie-
JIOBaHHBIE 03epa W MPUTOKU p. VpThI OTHOCSTCS
K ManbM (Tabnuua 1). Peka Kypuym umeer amuny
230 M, mupuny 0,01...0,15 kM, riryduny 1o 0,3 M,
ronaas Bogocoopa 5890 km?. J{nmuna p.Kamsmkup
u p. Kengepnuk 122 xm u 95 kM, rnomaas Bogoc0o-
pa 3200 km? 1 5330 kM2, COOTBETCTBEHHO.

Tadanna 1 — Mopdomerpuueckas XapakTepHCTHKa HEKOTOPBIX 03ep Oacceifna pexn VpToim

[Tmomane JlmuHa
. I'y6uHa, Hax ypoBHEM
Hasanus JlmuHa, kM [Hupuna, km BOJTHOTO OeperoBoit
) M MOpsi, M

3epKaia, KM JIMHUH, KM
OpJtoBckoe 1,5 1,2 4,88 85
Kypxons 2.7 2,2 4,76 168
Crapuria 2,35 0,12-0,23 5,12 0,3-2,3 77
Banksuigak 6 1,24 -3,65 11,17 21,77 112

IIpumeuanne — no: [3, Google mnanera., 2023]
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XUMHUUECKUH aHaIu3 MUHEPAJIbHBIX (opm azo-
Ta 1 docdopa B mpodax BOIBI MPOBOIUICS TOCIES
KOHCEPBHPOBaHUs XJIOPOGOpPMOM TIO OOIIETIPUHS-
TBIM B THAPOXUMHUYECKOHN MpaKkTHKe MeTojam [4,5].
MaccoBasi KOHLEHTpalMs HOHOB aMMOHMS OIIpe-
Jensuiach (POTOMETPUYECKHM METOJIOM C PEeaKTH-
BoM Heccrepa, HUTPUTHBIX MOHOB — C PEaKTUBOM
I'pucca, HUTPATHBIX HOHOB — IOCJIE UX BOCCTAHOB-
JIEHHUs B KaJMHEBOM PEIYKTOpE C MOCIEIYIONINM
orpefesicHueM 00pa3yIoUIMXCsl HUTPUTOB PEaKTH-
BoM I'prcca, pocaTHBIX HOHOB — ¢ aCKOPOMHOBOM
KHCJIOTOH 10 00pa3oBanus GpochopHO-MOIUOACHO-
BOT0 KOMILJIeKca. B xo/e aHamm3a npoueHT omuodox
HE MPEBbIILIAJ AOIYCTUMBIX 3HAYEHUH MX MOTPELI-
HocTU. Bee mpoObl BOABI aHAIM3UPOBATINCH B TPEX-
KpaTHOHW MOBTOPHOCTH. [ mosydeHust JocToBep-
HBIX Pe3yJbTaTOB NPHUMEHSIACh MaTeMaThdecKas
oOpabotka [6].

OCHOBHBIMH KPUTEPUSIMH KauecTBa BOJ 11O T'H-
JPOXUMHUYECKUM I10KA3aTeIsIM SIBIISIIOTCS 3HAYCHUS
npenenbHo gonyctuMblix KoHnenTpauuid (IT1K) 3a-
IPA3HSIONIMX BEIIECTB JUII BOAOEMOB PHIOOXO35Iii-
CTBEHHOTO BOJIOIOJIb30BaHUA [7,8].

Pe3yabTaThl 1 UX 00Cy:KIeHUE
B Bozme nputokoB p. UpThill U3 COeAMHEHUN

a30Ta TpeoOIalaloMK  SBISUTUCh HUTPATHBIC
wousr (0,039...1,033 MrN/am®) (tabmuma 2, pu-

cyHkHu 1-3). Boibllie BCero HUTPAaTOB OOHapyxke-
HO B BOJIe TIPaBOOEPEKHBIX MPUTOKOB Kypuym u
Kanpmxup. Ha 100 HUTPUTHBIX U aMMOHHUIHBIX
HMOHOB MPUXOIUTCS, COOTBETCTBEHHO, 2,7...32,7 u
15.,3...38,3% OT cymMBI a30Ta.

B Bone p. Uepnsiii MpTeimn HUTpaTHl ObLIN
00Hapy)KEHBI MPAKTHYECKH IMOBCEMECTHO B KO-
anuectee 0,044...0,862 wmrN/am®. CHuxeHue
KOJIMYECTBA HUTPATOB BHHU3 MO TEUYCHHUIO PEKU
CBHJICTEJIILCTBOBANIO 00 YCHJIGHWH Tpollecca Jie-
HUATpU(DHUKAINE ¥ CAMOOYHIIEHUH BOJHBIX Macc.
Jons HutpartoB B Boae p. UepHslii UpThil B cpen-
HeM cocrtaBisiia 59% oT cymmel azora. Hutpar-
HBII a30T "aime OTCYTCTBOBAJ, MPH pa3Maxe Ko-
nebaHuit ero KoHIeHTpanui B npenenax 0...0,126
MrN/am3. OCHOBHBIM MPOIECCOM, CITOCOOCTBYIO-
UM CHIDKEHHIO KOHILEHTpAIMM HUTPAT-HOHOB,
SBJISIETCS TMOTpeOseHue UX (UTOIIAHKTOHOM U
NEHUTPUPUIUPYIOIINMHU OaKTEPHUSIMHU, KOTOPHIC
npu AeunnuTe pacCTBOPEHHOTO B BOJIE KHCIOPOIa
HCIIOJIB3YIOT HUTPATHBIA KMCJIOPOJI HA OKUCIICHUE
OpPraHMYECKUX BEIICCTB. YBEIWYEHUE CpEIHEeH
KOHIICHTPAIlMd HUTPATOB IMOYTH B 2 paza ObLIO
OTMEYEHO B BOJE p. MpThII Ha y4yacTKe HHKE
r. [Masnogap (0,018 MrN/nM®) mo cpaBHEHHIO C
ydactkom jio T. ITaBnomap (0,009 mrN/am®), aro
yKa3bIBaeT Ha BKJAJ YpOaHU3UPOBAHHOU TeppH-
TOPUU B YBEIUYCHUU OPTAaHUYECKOTO 3arpsizHe-
Hus Upreima (tadnuma 3).

Ta6auna 2 — [IpenenbHble 3Ha4YSHNsT KOHIIGHTPALIMK COSMHEHUI a30Ta 1 Gocdopa B Oacceitne p. Uptsi, uonbs 2023 .

Hurparnslit non HuTtpuTHslii noH AMMOHMIHBIN HOH Pochop,
Ne yuactka | 3HadueHHe mr/am’
MrN/om? | Mmr/om? MrN/om? | Mmr/om? MrN/om? | Mmr/om?

p- Kennepnux (1. laup)

1 | | 003 | 0173 | o004 | o1 | 0031 | o040 | 0035
p- Kapisl (1. Bupsxan)

2| | 0179 | o791 | 0037 | o121 | 003 [ 0050 | 0030

p- Kanbmxup (npaBblii IpUTOK)
MUH. 0,696 3,083 0,021 0,069 0,280 0,360 0,015
. Maxc. 0,964 4,270 0,065 0,213 0,840 1,080 0,045
p- Kypuym (mpaBblii mpuTOK)
MHH. 0,404 1,790 0,055 0,180 0,093 0,120 0,030
! MakKc. 1,033 4,586 0,057 0,187 0,109 0,140 0,030
p- Yepnsiit UpThim
s MHH. 0 0 0.015 0.049 0.016 0.020 0,020
MakKC. 0.862 3.817 0.037 0.121 0.685 0.880 0,075
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TIpooonacenue mabauyvl

HuTtparhslit non Hutputhslii noH AMMOHUIMHBIN HOH Poctop,
Ne yuactka | 3HaueHHE Mr/ a3
MrN/nm? mr/am? MrN/nm? | mr/am? MrN/nm? mr/am?
p- Uptei (Beime r. [TaBnomap)
6 MHUH. 0 0 0,030 0,098 0,280 0,360 0
Makc. 0,052 0,230 0,064 0,210 0,482 0,620 0,040
p. Uptemm (. [TaBnonmap)
MHUH. 0 0,042 0,138 0,342 0,440 0,010
’ MaxKc. 0 0,058 0,190 0,583 0,720 0,025
p-Upteim (amke r. [TaBnonap)
MHUH. 0 0 0,015 0,048 0,389 0,500 0
8 Maxc. 0,126 0,558 0,110 0,361 0,793 1,020 0,050
Crapsriii UpThim
9 MHUH. 0,028 0,092 0,607 0,780 0,030
Makc. 0,092 0,302 1,229 1,580 0,050
0. OpioBckoe
0 MHUH. 0 0 0,050 0,164 0,965 1,240 0,020
Makc. 0,030 0,133 0,0986 0,282 1,229 1,580 0,030
0. Kypkonb
MHUH. 0,093 0,412 0 0,010 0,054 0,070 0,050
! MakKc. 1,032 4,572 0,018 0,060 0,124 0,160 0,130
OTtcToiHUK BeUIKBIIIAK
12 0,006 0,026 0,054 0,177 0,050 0,060 0,070
HH£;3Mr/ 9.1 0,02 0,39 0,05
Tab6auna 3 — CpenHue 3HaYeHHS KOHIIGHTPALUK COSUHEHNUH a30Ta u docdopa B 6acceitne p.Mproim, urons 2023 1.
Hwurpatnslii non HurpuTHbli HoH AMMOHUITHBIH HOH docdop,
VYuacTok
MrN/mm? mr/om’ MrN/om? mr/am? MrN/nm? mr/am? mr/am?
1 0,039 0,173 0,034 0,111 0,031 0,040 0,035
2 0,179 0,791 0,037 0,121 0,039 0,050 0,030
3 0,825 3,654 0,042 0,138 0,555 0,713 0,030
4 0,719 3,183 0,056 0,184 0,101 0,130 0,030
5 0,322 1,421 0,027 0,084 0,193 0,248 0,034
6 0,009 0,042 0,046 0,152 0,384 0,494 0,022
7 0 0 0,052 0,172 0,452 0,576 0,019
8 0,018 0,080 0,052 0,171 0,527 0,678 0,027
9 0 0 0,060 0,197 0,898 1,153 0,038
10 0,010 0,044 0,065 0,214 1,084 1,393 0,026
11 0,614 2,723 0,009 0,030 0,087 0,113 0,088
12 0,006 0,026 0,054 0,177 0,050 0,060 0,070
IIK 9,100 40,000 0,020 0,080 0,390 0,500 0,05
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Pucynox 1 — Pacnipenenenue conepkanusi HUTpaTHOTO a30Ta B Oacceline p. Mptoim, utons 2023 1.
Yen.0603H. Ha ocu abcIyce yKa3aHbl HOMEpa y4acTKOB Mo Tabnuiie 2;
KpacHas nuHus cootBeTcTBYeT [1JIK KoMIoHeHTa

[IpencraBnsger MHTEpEC COMOCTaBUTH PE3Yib-
TaThl MO0 COJEP)KAHUIO HUTPATOB 32 TPEIBIAYIIHE
rogsl. ConepkaHue HUTPATOB B Boje p. WpTeim
B 1969-1978 rr. m3mensoce B mpenenax 0-0,90
MrN/i, uro cocrasisino 90,1% ot cymMmMBbI coenHe-
Hu#t azota [9], a B 1989-1990 rr. — 0-0,12 MrN/n
(63,1% ot cymmnbl coeurenuii a3ota) [10]. [To ume-
omuMest JaHHaeiM [11], comep:kaHue HUTPATHOTO
aszota B Bojie p. UpTei B npeaenax IlaBnomapckoit
obmactu 3a 1990-1999 rr. cocrasisio 0,12 — 0,22
MrN/mv?. MO>KHO 3aKJIFOYUTD, YTO 38 MHOTOJIETHHI
MIepHO KOHLIEHTPAIUS HUTPATOB B Bojie p. VpThImn
H3MEHsIach B OJM3KUX Mpeaesax.

Bona noiimennsix o3ep Crapuna u OpiaoBckoe
yaie He cojep)kajia HUTPaToB, JIUIIb B OJHON TPO-
0c u3 mectu uX KoHIeHTpaius cocrasisuia 0,030
MrN/nm®, a B Boje 03. Kypkosb 0oTMeUeHO mocTo-
sHHOE X npucytcreue ot 0,093 1o 1,032 mrN/om?
unmu 86,4% ot cymmbl a3ota. B Boje o3epa Hakomu-
TeNsI CTOYHBIX BOJA balKpuIak KOHIEHTpAIUs HU-
TpaTHOTO a30Ta OblTa OJM3Ka K HYyIH0. B Bome Beex
00BEKTOB COJEP)KAHWE HHUTPATOB HE MPEBHIILIAIO
IAK (9,1 MrN/am?®) (pucyHok 1).

HutputHsIii a30T ObUT OOHAPYKEH MTOBCEMECT-
HO, YTO TOBOPHUT O «CBEXKEM» 3arps3HEHUH (pHCY-
HOK 2). Tak, B Boge p. UepHslit UpThIln ero kKoH-
[eHTpamus m3MeHsack B npeaenax 0,015...0,037
MrN/am®, cocraisist B cpeanem 1,4T1IK, HO mons
B 0o0mieli cymme azota He npesblimana 5%. Upreim-
cKas Bojza, mpoTrekas mo Teppuropuun llaBmomap-
CKOW 00J1acTH, HaKaIJIMBaeT HUTPUTHI, MOYTH B 2
pasza, u joys B 00IIel cyMMe a30Ta BO3pacTaeT Jio
10,3%. [lanHBle IO HUTPUTAM B WPTHIIICKOH BOXE
B mpenenax [laBaogapckoit o0macTy, moay4yeHHbIC
B 1990...1999 rr., Ha mopsinok Beime (0,13...0,65
MrN/am?) [1]. Eciiu B3sTh Bozty p. UepHsiit UpThiin
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YCJIOBHO Kak (DOHOBYIO, TO MOYKHO 3aMETHTbh, YTO
coJlep’)KaHue HUTPUTOB B BoJie p. VpTHII B KOHEY-
HOM ITyHKTE I. YPIroTio0 Bo3pocio B 1,9 pa3 mim
2,6I1J1K. ITputoku HpThimia BHOCSAT BOIY, COACP-
JKaryto HUTpUTHBIHA a30T oT 0,02 10 0,07 MrN/am>.
Hawnbomnee 3arpssHena Hutputamu Boga p. Kypaym
(2,8111K), B MenbIeit crenenu — Boga p. Kenaep-
muk (1,7T11IK). Cpennee conepxaHne HUTPUTOB B
BoJIe moitMeHHBIX 03ep Crapuisl 1 OpIoBCKOe He-
ckonbko Gombiie (0,060...0,065 MrN/am®), dem B
p.Upteim tabmuta 3). B 03. Kypkois 0110 oTMeue-
HO 3HAYUTEIFHO MECHBIIIEE KOTHMYESCTBO HUTPUTHOTO
asora (0,009 mr/am®). Jlons HUTPUTOB B BOJE OT-
croitnuka bankeuigak cocrasisiia 49% ot cyMMbl
MHHEpaITBHOTO a30Ta. KOHIIEHTpamusl HUTPUTOB BO
BCEX BOJIHBIX 00BeKTax, KpoMe 03. Kypkoib, mpe-
Boimana I[I/IK B 1,4...3,3 paza.

[ToBBIIIICHHOE COAECPKAHUE HUTPUTHBIX HOHOB
B BOJIC SBJISICTCSI CIICJCTBUEM YCHJICHUS IpOLIEC-
COB Pa3NIOKEHUS] OPraHWYECKHMX W MHUHEPaTbHBIX
BEIIIECTB B YCJIOBHSX MEIJICHHOTO OKHCIICHUS (0CO-
OCHHO B JIETHEE BPEMsl), a TAKXKE CBS3aHO C aKTHB-
HOCTBIO (DUTOIIJIAHKTOHA, YTO YKa3bIBAa€T HA 3arpsi3-
HEHHE BOJHOTO OOBEKTa, T.C. SBJISCTCS OTHUM W3
BA)KHBIX CAHUTAPHBIX MOKA3ATEIICH.

Bona nputoxos p. Upthi, p. YepHsiit UpTbim
colepkKala aMMOHMMHBIA a30T B KOHIEHTpaLHU-
six, He npesbimaomux [1JIK, 3a uckmouenueM p.
Kampmxup (1,4 IIJIK) (pucynok 3). Ha gonro ammo-
HUWHOTO a3oTa 37ech mpuxommioch 11,6...39,0%
OT CyMMBI HEOpTraHU4YecKOTo azoTa. [lo Teuenuto p.
WpThIr Ob1T10 OTMEYEHO 3aMETHOE YBEIMYCHUE CO-
nep KaHmsl aMMOHUHWHBIX HOHOB B cpenaeM ot 0,193
MrN/am® B BepxoBbe a0 0,527 mrN/am® (1,4ITJ1K)
Ha caMOM HWKHEM y4YacTKe, B palloHe 1. Y PIIOTIOO0.
Jlons amMoHMitHOTO a3oTa Bo3pocia a0 89,7% ot
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CYMMBI MUHEPAaJbHOTO a30Ta. JTO CBSI3aHO C TEM,
YTO Ha JAHHOM y4YacTKe ObUIM CO3[aHbl Ojarompu-
SITHBIC YCJIOBHUS IS MPOLIECCOB JEHUTPU(DUKALINH.
[loTeHnnanpHOE BIUSHUE Ha TOBBIIICHUE OKa3bl-
BaJI U «YCJIOBHO YHUCTHIE» CTOYHBIE BOJIBI, TIOCTY-
natomue B Mpteim B npenenax [laBmogapckoit 00-
nactu. CormacHo umerommcst nanaem [1,11], B
1990...1999 rr. conepkaHue aMMOHUMHOTO a30Ta B
BOJIC TOr'0 y4acTKa PEKH U3MEHSIOCHh B Mpejesiax
0,13...0,86 MrN/am®, uto cormacyercst ¢ HalIUMHU
IaHHBIMH. B Boje moiMeHHBIX o3ep CTapuilel U

0.08 -
0.07 -
0.06 -
0.05 -

0,03

NO,, MrN/am?
(o]
2

0,02
0,01 -

OpioBckoe Takke mpeolianan a30T aMMOHUHHBIN
(94% ot cymmbr azoTa). Ero comepkanme B 3THX
o3epax coctaBuwio 2,3IIJIK u 2,8ITJK, cooTBet-
CTBeHHO. Takue KOHIEHTPAIIUN CBHJIETEIILCTBYIOT,
KaK TpaBHJIO, O «CBEXEeM» 3arpsi3HeHuHn. B Boze
o3epa Kypkoub cpenHee comepikaHie aMMOHHIHHO-
ro azora Obu10 MensbIne (0,087 MrN/amM?, yem B apy-
rux o3epax u p.VpThII 1 HE BEIXOANIIO 32 TIPEIeITb
ITJIK. Bomga nakommtenst bankeuimak comepskaiia
aMMOHUITHOTO a30Ta ellle MeHbIe, B cpeaaem 0,050
MrN/ove.

6 7 8 9 10 11 12

Pucynoxk 2 — Pacnipenenienyie cofepskanust HITPUTHOTO a30Ta B 6acceline p. Vptoim, mroms 2023 1.
VYei. 0603H. cm. puc. 1
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Pucynoxk 3 — Pacnipenienenue cogepskanusi aMMOHMIMHOTO a30t1a B 6acceiine p.Mproim, urois 2023 1.
Ve, 0603H. cM. puc. 1

ABTopbl [12] mpoBenmn MOHHTOPHUHT COCTa-
Ba CTOYHBIX BOJ O3epa-HaKomuTens bankeiimak
Bo 2 kBaptaine 2009 r. 3HaueHuEe KOHLEHTpaLUU
Bcex (hopM a3oTa B I3TOT Mepuoj ObUIO CIEayIo-
mmM: mHutpatoB 0,9...1,60, aurpurtos 0,10...0,13
U aMMoHuiiHOro aszorta 3,3...4,5 MrN/mm®, mpu-
yem mnpesbimieHne [1/IK Obpl10 0TMEYEHO TOJIBKO
IUIsT aMMOHUKHBIX HOHOB B 8,5...11,5 pa3. Kpome

TOTO, YCTAHOBJICHO, 4TO CTOYHBIE BOAsl AO «Ka-
YCTHK» M JPYTUX MPOMBINUICHHBIX MPEANPUSITHIA
r.IlaBnogap, nocrynaronye B OTCTOMHUK baiakpui-
JIaK, COJIePIKaaIl MEHBIIINE KOHIICHTPAIIUHU BEIICCTB,
YeM B CaMOM 03epe-HaKOIMUTENE.

Coenunenus docdopa Oosee yCTOHYHUBHI, YeM
COCIMHECHHS a30Ta, MOATOMY JaXe IPH IOJTHOM
HCYEC3HOBEHUU HUTPATOB coeauHeHus (docdopa
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MOKHO O0HapyKUTh. MUHEPAITBLHBIN PACTBOPUMBIH
thocdop dhocdarHbIX HOHOB OBUT OOHAPYIKEH TPAK-
TUYECKHU BO BCECX UCCIIEAYCMBIX Hp06ax BOJbI B KOH-

nentpanusax ot 0,015 g0 0,130 mr/am® BereacTBue
HU3KOW PACTBOPUMOCTHU €ro COCIMHEHUN U UHTEH-
CHUBHOTO TOTJIOIICHUS THIPOOHOHTAMH.

0,10 -
0,09 -
0,08 -
0,07
0,06 -
0,05

P, mr/am?
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0,00 -

Pucynok 4 — Pacnipenenenue conepxanus pocdopa B 6acceiine p.Uptsim, mrons 2023 1.
VY. 0603H. cM. puc. 1

Boga Uepnoro MpTsiia u ero nmpaBoOepexHbIX
U JICBOOCPESIKHBIX MPUTOKOB Majo OTIMYAIACh IO
cogepxkanuio docdaros (0,030...0,035 wmr/mm?).
ITo Teyenuro p. MpThI YETKO BBIPAKEHHOI'O IIPO-
1ecca CaMOOYMIICHUS WU 3arps3HCHUS HOHAMH
optoochopHON KHCIOTHI HEe OBUIO BBISBICHO.
OO06HapyXeHO, YTO Ha yYacTKaX, PacCIOJIOKCHHBIX
HUXE HACEJICHHBIX MYHKTOB, UPTHIIICKAs BOJA CO-
JEPKUT OOJBITYI0 KOHIIEHTpAIuio (ocdar HOHOB,
HE TPEBBIMIAIONIYI0 TIPEeIbHO-0ITyCTUMOM BEIH-
yuHbl. Tak, koHIeHTparus (ocdaTHoro docdopa
B Bojie p. MpTtsim, oto6panHoii Huxe T. Kypuaro-
Ba, yBenuumiack Ha 0,020 mr/mam? ot 0 Mr/am® 1o T.
KypuatoBa. Conepxxkanue ¢ochopa B HUPTHIIICKOM
Boze Hke 1. JKenmesnHka Bo3pocna Ha 0,015 mr/
am? or 0,025 mr/nm? Beie 1. JKenesunka. Habmro-
JIaJIOCh HE3HAUNTENILHOE YBEJIMUEHUE CPEAHErO ero
coaepxxanus, Ha 0,005 mr/am® B Bosie, 0ToOOpaHHOMN
Huke T. [TaBonap 1o cpaBHEHHUIO C BOJOM, B3SITON
BbIIlIC. AHAJIOTUYHOE SIBJICHUE OTMEUAIA U JpY-
TUE aBTOPBI B pa3Hble TOAbI UccuenoBanui [1,7-9].
Conepxanue docdopa B Boge o3ep OpioBckoe u
Crapuiia MpaKTUYECKA HE OTIUYAJIOCh OT MPTHIII-
ckoil Bozbl. B o3epe Kypkosb OoTMeueHBI caMble
BBICOKHE KOHIIeHTparuu (hocharos, 10 0,13 mr/mm?
(2,6 TIJIK), uTo Ha MOPSIOK BHIIIE, YEM B OCTajlb-
HBIX BOJIHBIX O0OBEKTaX. DTOT (paKT CBUIETEIBCTBY-
€T O Mpoleccax, CIOCOOCTBYIOMNX HAKOIUICHUIO
(dbocdar roHOB B ATON 03epHOM Boze. Boma o3epa
HakoruTenst bankeuigak comepxkur 0,070 wmr/mm?
tdocdaros. Ilpu ncciaemoBaHuM COCTaBa BOJBI OT-
crorinuka bankeuigak B 2009 r. [12] Obuta 3aduk-
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cupoBaHa 0oJjiee BbICOKash KOHIEHTparus (docdar
noHoB, 0,152...0,232 mr/om3.

[locTossHHOE  TIPUCYTCTBHE  PACTBOPUMBIX
¢docharoB B Bojie BceX 00CICAOBAHHBIX BOIHBIX
00BEKTOB MOXHO OOBSICHUTH €TI0 HEMPEPHIBHBIM
MOCTYIUICHHEM B BOJY W3 JIOHHBIX OTJIOKCHH,
KOTOpPBI€ MOCTOSHHO B3MYYHBAIOTCS BETPOBBIMH
TeUCHHUSIMU. J[MHAMUYECKOE PaBHOBECHE MEXKIY
BOJHBIMH OpTaHM3MaMH U CPEIOW YCTaHOBJIEHO
MHOTUMHU HCCJIEI0OBATEIAMH MPUPOIHBIX BOJO-
emoB [13-16]. IIpouecchl moTpebiieHuss U pere-
Hepanuu pocdopa TpyIHO pa3rpaHUIUMEI B CHUITY
OJTHOBPEMEHHOTI'0 MX MpoTeKaHus. M3BeCcTHO, YTO
OoJbIIas 4acTh YTHIM3HPOBAaHHBIX (ochaToB B
npoiiecce oOMeHa BEIIeCTB B OpraHnu3Max OBICTPO
BO3Bpamaercs oOpaTHO B BOJAy. B HEKOTOpBIX
ClydasiX 3TO CBSI3aHO ¢ OypHBIM Pa3BUTHUEM 300-
mankToHa. [To gaHHbIM uccieqoBateneit [17-20]
auimb 7-10% mnoctynatomero B o3epo ¢ocdopa
OCTaeTCs B PACTBOPECHHOM COCTOSIHUU, OCTaJIbHAS
4acTh ocakJaercs Ha AHo. Ha mpomecc ocaxe-
Hus ¢ochaToB OKa3bIBaCT BJIMSHUE Ia30BBIA pe-
JKUM, 3HaYeHUs: pH, KOHIEHTpalusi TAKUX MOHOB
KaK KaJIbIUHA, MAarHUM U KeJe30

3akiouyenune

B utose 2023 r. Bo BceX BOJIHBIX 00BEKTaX, KPO-
Me MPUTOKOB p. WpThINI, KOHICHTpAIMs HUTpAT-
HOT'O a30Ta CHHM3HWJIACH JI0 aHATUTHYCCKOTO HYJIS,
BCJICICTBUE MOTPeOsicHNs (PUTOIIIAHKTOHOM H Jie-
HUTPUDUIUPYIONIMMHA OaKTepUsIMU. 3a CYeT Ta-
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paJIeNIbHO TPOTEKAOIIIETO MPOoIecca OTMUPAHUS U
pa3ioXKeHUs OPraHN3MOB, OTHOCHUTEIIbHAS IO aM-
MOHHUITHOTO MOHA CTAHOBUJIACK BHITIIE, B 1,5...87 pa3
B Bojie p.MpTthim, 94...122 paza B o3epax Crapuna
u OprnoBckoe, 8 pa3 B o3epe HakonuTesne bankbii-
JlaK, TpeBbIlIas copep:kanne HutparoB. Cojmepika-
HUE HUTPUTHOTO a30Ta B BOJIC BCEX OOBEKTOB Ipe-
Bermaet [1JIK s BomoeMoB peIO0X03sHCTBEHHOTO
HaszHaveHus B 1,7...3,0 pa3za, kpome 03.Kypxoms, B
KOTOPOM JI0J1s1 HUTPUTOB cOCTaBJsieT Bcero 1,2% ot
CyMMBI COEAMHEHUH a30Ta.

Mansle nputoku p. HpTeim, BoxocOOps
KOTOPBIX UMEIOT B OCHOBHOM CEIbCKOXO3SHCTBEH-
HO€ WCIIOJIb30BaHUE, SBJISIOTCS OJHUM W3 UCTOYHH-
KOB TIOCTYIIJICHHsI MUHepajibHoro azora (ot 0,104
no 1,422 mrN/nm?) u pocdaros (ot 0,030 10 0,035
M/ v,

MunepaibHbiii  pacTBOpuMbIi  hocdop doc-
(daTHBIX MOHOB OOHApPYXEH B BOJIE H3YYCHHBIX
BOJIOEMOB B HE3HAYUTENFHBIX KOHIIEHTPAIUIX
(0,015...0,130 mr/am?®) BCIteACTBHE HU3KOM PacTBO-

PUMOCTH €r0 COeIMHEHUH U MHTEHCUBHOTO IOTJIO-
meHns ruapoornonTamMu. Kak mpaBuiio, Mo Te4eHnto
pex Yepnbiii Mpteimn u WpThIl MPOUCXOIUT He-
OoJbIIOE YBENMYCHNUE KOHUIEHTPALUU COCINHEHUI
azota u (ochopa, Kak CICACTBUC BIUSHUSI aHTPO-
MOTEHHOTO (hakTopa.

Munepanbabie Gopmbl a3ota u (ocdopa pac-
MpellelieHbl B BOJHBIX OOBEKTaX Ka3aXCTAaHCKOM
gacTu Oacceifna p. UpTteim HeoanHakoBo. VX KOH-
LIEHTPAIUs 3aBUCHT OT Psijia JaKTOPOB, B TOM YHCIE
MOp(hOMETPUIECKHUX U TUAPOIOTUIECKUX YCIOBHIA,
pa3BuTHsa (UTOIUIAHKTOHA, TIOJHOTHI M XapakTepa
LIUPKYJISIIAN BOJBI B PEKE U 03€pe, OT TOCTYIIIICHHS
OMOTEHHBIX DJIEMEHTOB W3 IMOYB OCpPEeroBOi 30HEI,
JIOHHBIX OTJIOKCHUU M TPYHTOBBIX BOJ, @ TaKXKe
BHYTPHBOJOEMHBIX MPOLECCOB.

PaboTa BeImOTHEHA B pamkax mpoekra «OrieH-
Ka COCTOSIHHSI OMOpPECYPCOB B Ka3aXCTAaHCKOH YacTh
Oacceiina VpTeia B YCIOBUSX TPaHCTPAHUIHOTO
WCTIONb30BaHMS BOJHBIX PECYpPCOB M KIMMaTH4e-
ckux n3menenuin» (MPH: BR18574062-0T-23)
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THE ABILITY OF NATURAL WATERS TO SELF-PURIFY,
DEPENDING ON THE DEGREE OF CHEMICAL POLLUTION

Self-purification in surface waters involves many components of the aquatic ecosystem, among
which aquatic microorganisms play an important role, which perform the function of primary oxidation
or reduction of pollutants entering the reservoir. However, a number of chemicals that pollute lakes and
rivers inhibit the activity of bacterioplankton. This leads to the fact that the ability of the reservoir to
self-cleaning is sharply violated and its degradation occurs. The activity of the process of destruction of
organic substances can be judged by the oxygen parameters in the water of rivers and lakes. The purpose
of this work was to study the effect of general chemical pollution of substances in natural water bodies
on the ability of self-purification due to microorganisms.

To assess the ability of water bodies to self-purify, the R/BOD ratio was used. The functional activity
of microorganisms in the samples was assessed by their ability to reduce the ratio of dissolved oxygen on
the first day R,/BOD, and on the fifth day R./BOD, in the presence of test pollutants: gasoline, surfactant
and antibiotic.

It was shown that the decrease in the self-cleaning ability of natural waters under the influence of
various pollutants from bioorganic pollution both in the river and in the lake is of a general nature. In a
comparative study of the degree of suppression of heterotrophic destruction in lake and river water for
gasoline, Fairy detergent and antibiotic Ospamox 250 mg, the latter most sharply reduces the ability
of water bodies to bioorganic destruction at a dilution of 1:999, and at a dilution of 1:99 completely
destroys it.

The second most inhibiting natural water self-purification agent is Fairy detergent. When diluted 1:9
and 1:99 Fairy reduces self-cleaning ability to zero on the fifth day.

Gasoline is capable of suppressing self-purification only in relatively large quantities: 1:9 in relation
to water.

Key words: self-purification, bacterioplankton, dissolved oxygen, BOD, surfactant.

AX. Akbaesa', X.Y. bakewosa', H.C. MambiTOBa?,
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XUMMMUSIAbIK AACTaHy AdpeXkeciHe 6aiAaHbICTbI
TabUFU CyAapAbIH, ©3iH-03i Ta3apTy KabiAeTi

JKep YCTi CyAapblHbIH, ©3AiriHEH Ta3apyblHa Cy 3KOXYMECiHIH KernTereH KOMMOHEeHTTepi
KaTblCaAbl, OHbIH, ilIiHAE Cy KOMMAcbliHAa TYCETiH AacTaylibl 3aTTapAbl 6acTankbl TOTHIKTbIPY He-
Mece TOTbIKCbI3AQHABIPY KbI3METIH aTKapaTblH CYy MMKpOar3aAapbl YAKEH POAb aTKapaAbl. AAaraa
KOAAEP MEH 63eHAEPAI AACTaNTbIH GipKaTap XMMMSAbIK, 3aTTap 6aKTePUONAAQHKTOHHbIH, GeACEHAIAIriH
TeMeHAeTeAl. ByA cy KOMMachiHbIH ©3AiriHeH Ta3apy KabiAeTiH Gy3aAbl KOHe OHbIH AerPaAaLMSACHIHbIH,
OpblH aAyblHa aKeAeAi. OpraHMKaAblK, 3aTTapAblH GY3blAy MPOLECIHIH, GEACEHAIAIrIH ©3eHAep MeH
KOAAEPAIH CybIHAQFbI OTTEri KepceTKili apkblAbl 6ararayra 60AaAbl. XKYMbICTbIH, MaKcaTbl TabUFK Cy
KOMMAAAPbIHAQFbI >KAAMbl XMMUSIAbIK, AQCTaHYAbIH, MMKpOaF3aAap ecebiHeH CyAblH e3AiriHeH Tasapy
KabiAeTiHe acepiH 3epTTey.

Cy KoWMMacbIHbIH, ©3AiriHeH Tasapy KabiaeTiH 6Garaaay ywid R/OBK KaTblHAaCblH KOAAAHABIK.
CblHamaAapAaFbl  MUKpOar3aAapAbiH, (OYHKUMOHAAbABIK, GEACEHAIAINH TECTIAIK AacTaylubl 3aTTap:
»aHapmaii, bb3 xeHe aHTMOMOTUK KaTbiCbiHAA bipiHwi KyHri R,/OBK| eHe GeciHwi kyHri R,/OBK,
epireH oTTeri KaTblHACbIH TOMEHAETY KabiAeTiMeH 6araraAblk.
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O3eHAE AE, KOAAE A€ SPTYPAI AacTayllbl 3aTTapAblH dCepiHeH OGMOOpPraHMKaAbIK, AACTaHyAaH
TabUFKN CyAapAblH ©3iH-63i TazapTy KabGiAeTiHIH TOMEHAERYI >KaATbl CUMATKA Me EKEHAIT KOPCETIAreH.

>KaHapmarn, >xyfbin 3aT Fairy >xeHe Ocnamokc 250 aHTMOMOTUIIH KOCbIM, ©3EH >KOHE KOA
CYAQPbIHAQAFbI TeTepoTPOdThbl AECTPYKUMSHbIH TOMEHAEY ASPEXECiH CAAbICTbIPMAaAbl aHbIKTayAQ,
COHFbICbI IFHW aHTMOMOTUK 1:999 CYIMBbIATY Ke3iHAE Cy KOMMAaCbIHbIH 61MOOpPraHMKaAbIK, AECTPYKLMSFa
KabiAETIH XXbIAAAM TOMEHAETEAI, an 1:99 CyMbIATY KE3iHAE OHbl TOABIFBIMEH >KOSIAbI.

Taburn cyAapAblH ©3iH-63i TaszapTyblHbIH eH Texeril Kypaabl Fairy >kyfbiu 3aTbl. 1:9 xeHe 1:99
CYMbIATbIAFaH ke3ae Fairy 6eciHii KyHi ©3iH-63i Ta3apTy KabiAeTiH HOATE AeMiH TOMEHAETEA].

>KaHapmar caAabICTbIpMaAbl TYPAE KOIM MOALLEPAE FaHa ©3iH-63i TazapTy kabiAeTiH 6acyra KabiAeTTi:
cyMeH 1:9 KaTbIHaCbIHAQ.

Ty#iin ce3aep: 3iH-63i TazapTy, 6akTepUOnAaHKTOH, epirer otteri, ObK, bb3.
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CnocoOHOCTb MPUPOAHbBIX BOA K CAMOOUYULLEHMIO
B 3aBUCMMOCTHU OT CTENEeHU XMMMYECKOro 3arpsi3HeHus1

B camooumiLeHnn B NMOBEPXHOCTHbBIX BOAAX YYACTBYIOT MHOIME KOMIMOHEHTbl BOAHOM 3KOCUCTe-
Mbl, B YMCAE KOTOPbIX GOABLLYIO POAb UIPAIOT BOAHBIE MUKPOOPraHM3Mbl, KOTOPbIE BbIMOAHSAIOT (DyHK-
LMIO MEPBMYHOIO OKMCAEHUS MAM BOCCTAHOBAEHMS MOCTYMAOLWMX B BOAOEM 3arpsi3HSIOMX BELLECTB.
OAHaKO psia XMMUYECKMX BELLLECTB, 3arpsA3HSIOLMX 03epa U PeKU, MOAABASIIOT aKTMBHOCTb HGaKTepuo-
NMAQHKTOHA. ITO MPMBOAMT K TOMY, YTO CMIOCOOHOCTb BOAOEMA K CAMOOUMLLEHMIO PE3KO HapyLLIAeTCs U
NPoOMCXoAUT ero aerpaaaums. O6 akTMBHOCTM NMPOLECCa pas3pyLleHnsi OpraHMUYeckmx BeLeCTB MOXKHO
CYAUTb MO KUCAOPOAHbBIM MOKa3aTEASIM B BOAE peK 1 03ep. LleAbto AaHHOM paboTbl IBASIAOCH M3y4deHue
BAMSIHMS OBLLEr0 XMMMYECKOro 3arpsi3HeHMS BELLECTB B MPUPOAHbIX BOAOEMAX Ha CMOCOOHOCTb Camo-
OUMLLEHMNS 3a CYET MMKPOOPraHM3MOB.

AAS OLEHKM CrocOOHOCTM BOAOEMOB K CaMOOYMLLEHMIO MCMOAb30BaAM cooTHoleHme R/BIK.
DYHKUMOHAAbHYIO aKTMBHOCTb MUKPOOPraHM3MOB B NMPo6ax OLEeHMBAAM MO MX CMOCOBHOCTM CHUXKATD
COOTHOLLEHWEe PaCTBOPEHHOrO KMCAOPOAA B nepsbiit AeHb R /BIK, 1 Ha natwin aeHb R./BIIK, B npu-
CYTCTBMM TECTOBbIX 3arps3HoLLMX BeulecTs: 6eH3mHa, [MAB 1 aHTMOMOoTHMKA.

BbIAO MOKa3aHO, YTO CHMKEHME CaMOOUMLLIAIOLLEN CTOCOGHOCTU MPUPOAHbBIX BOA MOA BO3AENCTBM-
€M Pa3AMYHbIX 3arpsisHUTEAEN OT OMOOPraHMUYEcKMX 3arpsi3HEHWIM Kak B peke Tak M B 03epe nmeer
obwmit xapaktep. [NMpu CpaBHUTEABHOM M3YUYEHUM CTEMEHU NMOAABAEHMS FeTepoTPOHON AECTPYKLMM
B BOAE 03epa U pekn AAs GeHsmHa, Motollero cpeactsa Fairy n aHTnbuotuka Ocnamokc 250 mr, no-
CAEAHUI HanboAee PE3KO CHMXKAET CMOCOOHOCTb BOAOEMOB K OMOOPraHMYeCcKon AeCTPYKLUMM MPU pas-
BeaeHun 1:999, a B pasBeaeHUM 1:99 NOAHOCTBIO YHMUTOXKaeT ero.

BTopoe HanboAaee MHrMbupyioLlee CpeACTBO CaMOOUMLLIEHMS MPUPOAHbIX BOA — MOIOLLLEE CPEACTBO
Fairy. Mpn pasz6asaeHmun 1:9 1 1:99 Fairy cBOAUT CMOCOBHOCTb K CAMOOUMLLEHMIO K HYAIO Ha MSATbIN
AEHb.

BeH3MH crnocobeH K MOAABAEHUIO CAMOOUMLLEEHUSI TOABKO MPU CPABHUTEABHO OOABLLMX €ro KOAMYe-
ctBax: 1:9 B COOTHOLWIEHMN C BOAOM.

KAtoueBble cAOBa: camooumieHre, 6aKTePUONAAHKTOH, PACTBOPEHHbIN Kucaopoa, BIIK, MAB.

Introduction

The increase in water pollution by various chem-
icals is aggravated every year throughout the world
and, in particular, in the Republic of Kazakhstan [1].

In the State program of water resources manage-
ment of the Republic of Kazakhstan for 2014-2040
“The problem of water security in the conditions of
limited and vulnerable water resources is considered
as a threat to the national security of the state” [1].

The state of rivers and lakes is influenced by a
number of factors, both natural-climatic and anthro-

pogenic. A dangerous cause of degradation of water
resources are chemical, biological and other types
of pollution. Most chemical pollutants cause both
a direct deterioration in water quality, the death of
aquatic organisms, and are the cause of a decrease
in the potential for self-purification of water bodies
and watercourses [2,3].

Self-purification in surface waters is a complex
process involving many components of the aquatic
ecosystem, the main of which are microorganisms.
They perform the function of primary oxidation or
reduction of pollutants entering the reservoir [4].
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However, a number of chemicals that pollute
lakes and rivers inhibit the activity of bacterioplank-
ton. This leads to the fact that the ability of the res-
ervoir to self-cleaning is sharply violated and its
degradation occurs.

The purpose of this work is to study the effect of
general chemical pollution of substances in natural
water bodies on the ability of self-purification due to
bacterioplankton.

The goal set defines the following tasks:

- Determination of the class of pollution of wa-
ter bodies by chemical indicators.

- Determination of the self-purification potential
in the aquatic ecosystem of the Yesil River and Bol-
shoi Taldykol Lake by oxygen indicators.

- Study of the influence of a number of pollutants
on the process of self-purification in natural water

Objects of research and methods

The object of study of the self-cleaning ability of
bacterioplankton in surface water bodies is the Ye-
sil River and Bolshoy Taldykol Lake near Astana.
Accordingly, the sampling coordinates are: the Esil
River -51°05°25.1”N 71°43’19.2”E and Bolshoi
Taldykol Lake -51°07°27”N 71°20°20”E.

Sampling was carried out in September 2022 at
an air temperature of 26°C, water temperature in the
river 10°C, in Taldykol Lake 14°C. Native samples
were studied on the same day in the laboratory.

Hydrochemical studies of natural waters were
an analysis of the content of anions — carbonates, bi-
carbonates, sulfates, chlorides, nitrates, phosphates,
nitrites; and cations — calcium, magnesium, as well
as dry residue, fluorine, total iron, chromium, nickel,
zinc, manganese, surfactants, petroleum products,
dissolved oxygen and suspended solids.

The water quality in Lake Taldykol and the Yesil
River as water bodies for fishery purposes was de-
termined [5]. According to the approved standards,
Lake Taldykol belongs to class 5 of purity of reser-
voirs, where there is an excess of permissible con-
centrations of substances such as chlorides 4839.0
mg/dm3 (MPC-350 mg/1), sulfates 3992.0 mg/dm3
(MPC 250), ammonium salt 5.4 mg/dm3 (MPC 1),
BODS5 30.0 (MPC 6), COD 143.4 mg/dm3 (MPC
30), total iron 3.09 mg/dm3 (MPC 0.3). According
to monitoring data from official sources, as of Octo-
ber 2022, the Yesil River belongs to class 3 of purity
of reservoirs. The main pollutant in the Yesil River
are magnesium. (magnesium 32.602 mg/dm3 (MPC
30) [6]. (Table 1).

Table 1 — Hydrochemical components in the surface waters of the Akmola region

Actual value/ multiplicity of exceeding MPC
Name.Of.the defined Unit of measure ment MPC The name of the selection point
indicator
Lake Taldykol Esil river
1 2 3 4 5
pH - 6.5-8.5 7.14 7.993
Suspended substances mg /dm3 - 380.0 4.695
Dry residue mg /dm3 1000 19044.0 320
Chlorides mg /dm3 350 4839.0 188.76
Sulfates mg /dm3 250-1500 3992.0 157.415
Hydrocarbonates - - 171,571
Phosphates mg /dm3 3.5 0.63 0.167
Total phosphorus mg /dm3 - 0.1-1 0.359
Total hardness mg /dm3 7.0 96.0 9.3
Ammonium saline mg /dm3 0.5-2.6 5.64 0.211
Nitrites mg /dm3 0.1-5 0.224 0.006
Nitrates mg /dm3 40-45 6.64 0.355
COD mg/dm3 5-35 1434 22.229
BOD5 mg /dm3 3-6 30,0 1.603
APAV mg /dm3 0.1-0.5 0.40 0,02
Chlorides Common iron mg /dm3 0.2-0.3 3.09 0.014
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Table continuation

Actual value/ multiplicity of exceeding MPC
Name. Of.t he defined Unit of measure ment MPC The name of the selection point
indicator
Lake Taldykol Esil river
1 2 3 4 5
Fluorides mg /dm3 0.75-2.1 1.50 0.290
Manganese mg /dm3 0.01-0.1 0.040 0.002
Magnesium mg /dm3 20-100 - 32.602
Calcium mg /dm3 - - 77.468
Chromium mg /dm3 0.1-0.55 0.013 0.001
Zinc mg /dm3 0.3-5 0.068 0.013
Nickel mg /dm3 0,05-0,2 0,059 -
Copper mg /dm3 0.05-1 - 0.002
Lead mg /dm3 0.006-0.05 - 0.001
Oil Products mg /dm3 0,05-0,3 0,259 0.02
Alkalinity mg /dm3 - 4,90 -
Water quality classes 5 classes 3 classes

The activity of the process of destruction of
organic substances can be judged by the oxygen
parameters in the water of rivers and lakes [7,8].
The total amount of oxygen in water is formed from
dissolved atmospheric oxygen, and also as a product
of photosynthesis of aquatic vegetation.

If part of the oxygen goes to the respiration of
hydrobionts, then the other part is involved in the
processes of chemical decomposition of substances.
In ecologically safe reservoirs, the content of total
oxygen in water always exceeds BOD , and in some
cases even BOD.. In this regard, the ratio of dissolved
oxygen to BOD, can be conditionally taken as a
criterion for assessing the ability of a reservoir to
self-cleanse: the more intense photosynthesis in a
reservoir, the more oxygenated the water, and the
processes of destruction of pollution occur faster.

To assess the ability of water bodies to self-
purify, the R/BOD ratio was used, which to a greater
extent reflects the functional ability of heterotrophic
bacterioplankton to self-purify [9]. Here R is the
content of dissolved oxygen in water, BOD is the
biological oxygen demand.

The functional activity of bacterioplankton in
the samples was assessed by its ability to reduce the
ratio of dissolved oxygen on the first day R /BOD,
in the presence of test pollutants: gasoline, surfactant
and antibiotic for five days to R/BOD..

A-92 gasoline, surfactant — detergent “Fairy”,
and antibiotic “Ospamox” 250 mg were used in
final dilutions 1:9, 1:99. And for the antibiotic
“Ospamox” 250 mg, a dilution of 1:999 was also

taken, since the antibiotic is the most aggressive
biocide for microorganisms. No contaminants were
added to the control sample.

If chemical pollution in a natural reservoir
suppresses the vital activity of bacterioplankton,
then with the addition of test substances, its
functional activity will be further reduced, and
the R/BOD; ratio should decrease sharply. And
vice versa: in a favorable natural environment, the
functional capacity of bacterioplankton will remain
high and the values of R/BOD; after the addition
of test substances after a temporary decrease will
recover after some time.

The mass concentration of dissolved oxygen
and biochemical oxygen demand (BOD,) were
determined by the Winkler method [10]. Guiding
document RD 52.24.420-2006, «Biochemical
oxygen demand in waters. Methodology for
performing measurements by the bottle method».

The mass concentration of oxygen dissolved in
water X, mg/dm?, was found by the formula:

_M-C, -V, -V-1000
50 (V-1

M

where M is the molar mass of KVE oxygen, equal
to 8 mg / mol;

C_-concentration of sodium thiosulfate solution,
mol/dm* KVE;

v is the volume of sodium thiosulfate solution
used for titration, cm?;
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V-capacity of the oxygen bottle, cm?;

V, is the total volume of solutions of manganese
chloride and potassium iodide added to the flask
during the fixation of dissolved oxygen, cm?.

BOD,, mg/dm’, for undiluted samples (or
biochemical oxygen demand of dilution water
(BOD_R), mg/dm?), was found by the formula:

BOD =X -X, or BOD*= X -X, ),

where X is the mass concentration of dissolved
oxygen in the sample of analyzed water (or diluting
water) before incubation, mg/dm?;

X — mass concentration of dissolved oxygen
in the sample of analyzed water (or diluting water)
after 5 days of incubation, mg/dm?;

Biochemical oxygen demand BOD,, mg/dm’,
for diluted samples was found by the formula:

BOD=(X-X,) * R-BPK X (R-1)  (3),

where X is the mass concentration of dissolved
oxygen in the sample of analyzed water (or diluting
water) before incubation, mg/dm?;

X, — mass concentration of dissolved oxygen
in the sample of analyzed water (or diluting water)
after 5 days of incubation, mg/dm?;

BOD, - biochemical oxygen demand in dilution
water samples, mg/dm?;

P is the degree of sample dilution, equal to
1000/V, where V is the volume of analyzed water in
1 dm® of the mixture after sample dilution.

Research results

The influence of a number of pollutants on the
ability of bacterioplankton to self-purify the Yesil
River and Taldykol Lake is shown in Table 2.

A comparative analysis of the degree of influence
of three different pollutants on the self-cleaning
capacity of the Yesil River and Taldykol Lake in
terms of oxygen content showed the following results.

From the control sample in the Yesil River,
where we did not add any pollutants, it can be seen
that in the control river water on the first day the
self-cleaning capacity was 1.096. Then, after five
days, it did not decrease, but even slightly improved
due to the fact that the bacterioplankton continued
to develop, and thus the self-purifying ability of the
water improved to 1.296.

In the control sample of Lake Taldykol, during
natural self-purification, the ratio R /BOD increased
from 1.028 to 1.471 (R/BOD,) after five days. Thus,
it can be said that in both reservoirs, both in the river
and in the lake, the processes of self-purification are
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not disturbed and the hydrochemical composition of
the water in them does not suppress the activity of
bacterioplankton.

Quite different results were obtained in other
experimental samples.

In a water sample from the Yesil River diluted
with gasoline to 1 part gasoline and 9 parts water,
the biological oxygen consumption was still 1.036
during the first day. But then, five days later, the self-
cleaning capacity of the reservoir dropped to zero.
This suggests that in our sample with a high content
of gasoline, the bacterioplankton completely died
because the oxygen content in the water dropped
critically, the ability to self-purify is zero.

With a small content of gasoline in water
(dilution 1:99), on the first day the self-cleaning
ability was equal to 1.106. Five days later, the
oxygen content dropped to 0.271. The self-cleaning
ability this time is not zero, but compared to pure
water has decreased by 6 times.

Samples of water with gasoline in Taldykol Lake
also showed that the content of gasoline in water 1:9
is detrimental to bacterioplankton. If on the first day
the oxygen content decreased from 17.8 (in pure
water) to 9.1, then on the fifth day all oxygen was
completely wasted and the self-cleaning ability was
equal to zero.

When gasoline 1:99 was added to the water
sample, oxygen was preserved on the fifth day and
the self-cleaning ability was at the level of 0.263,
which is also almost six times lower than in the
control sample.

The experiment with gasoline in the river and in
the lake showed identical results: the lake and the
river cannot cope with a large amount of gasoline,
since the film formed completely blocks the access
of oxygen and the bacterioplankton dies. With a
low gasoline content of 1:99, the self-purifying
potential of water bodies is preserved, probably due
to the oil-degrading fraction in the composition of
bacterioplankton, but is suppressed compared to
control water.

In the third sample of water from the Yesil
River, with the addition of the detergent “Fairy”
at its high content in a dilution of 1:9, as well as
with a low content in a dilution of 1:99, the self-
cleaning ability still remains equal to 1.166 and
1.104 during the first day, but after five days the
oxygen concentration dropped absolutely to zero in
both cases. After five days, the ability to self-purify
was absent. Heterotrophic bacterioplankton against
the background of the hydrochemical composition
in the Yesil River loses its activity and the addition
of a surfactant completely suppresses the river’s
ability to self-purify.
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Lake Taldykol in the experiment with detergent
“Fairy” results are different. The addition of
surfactants at both concentrations of 1:9 and 1:99,
although it reduced the amount of oxygen, did not
completely suppress the ability of the reservoir to
self-purify.

In the fourth experiment, where we tested the
action of the antibiotic Ospamox 250 mg. With a
high content of the antibiotic in a dilution of 1:99,
all indicators fell to zero already on the first day,
both in the river and in the lake. The oxygen content
could drop due to its toxicity to phytoplankton,
which completely lost their viability. At the same
time, bacterioplankton also died, and instantaneous
biodegradation began, which also reduced the level
of oxygen. And after five days, the ability to self-
purify, respectively, fell to zero.

However, in the Yesil River, if the antibiotic
was added in very small quantities at a dilution of
1:999, then on the first day the self-purification
ability still remained close to normal, equal to 1.148,
but after five days it still halved and became equal
to 0.537.

In the Taldykol lake, a high dose of the antibiotic
caused the same effect as in the river, but at a dilution

Casoline A-92 (1:9)

Control river Yesil = Control lake Taldykol
Gasoline A92 (The river Yesil) ® Gasoline A92 (The lake Taldykol)

1.5 471
1.229

1 1028

R/BODS

1Day 5Day

ab

of 1:999, the self-cleaning ability remained only for
1 day, on the 5th day it was equal to zero.

Based on the results of the experiment, we can
conclude that in terms of the degree of suppression of
heterotrophic destruction, and hence the suppression
of natural waters for self-purification, the studied
antibiotic Ospamox 250 mg ranks first among the
studied substances, since even at a dilution of 1:999
it sharply reduces the ability reservoirs to bioorganic
destruction, and in a dilution of 1:99 it completely
destroys it.

The second most inhibiting natural water self-
purification agent is Fairy detergent. When diluted
1:9 and 1:99 Fairy reduces self-cleaning ability to
zero on the fifth day. Since many detergent-type
surfactants have a similar structure to “Fairy”, this
conclusion is also true for them.

Gasoline is capable of suppressing self-
purification only if it is used in large enough
quantities: 1:9 in relation to water. Most likely,
the mechanism of its action is not so much related
to toxicity, but to its ability to block the access of
oxygen to water.

The results obtained are presented in Figure
1.2.3.

Casoline A-92 (1:99)

Control river Yesil
Gasoline A92 (The river Yesil)

® Control lake Taldykol
= Gasoline A92 (The lake Taldykol)

15 1471
= 5 1.069
a 1.028
[=]
2
05
0.263
o
1Day 5 Day

Figure 1 — Self-cleaning ability of surface waters with the addition of test substances:
A). Casoline-1:9, B).Casoline -1:99
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Surfactant "Fairy" (1:9)
Control river Yesil ® Control lake Taldykol

“ Surfactant "Fairy" (The river Yesil)
= Surfactant "Fairy" (The lake Taldykol)

1.6

15 1.471
1-1_11/

Surfactant "Fairy" (1:99)

Control river Yesil = Control lake Taldykol
Surfactant "Fairy” (The river Yesil)
= Surfactant "Fairy” (The lake Taldykol)

1.58

15 1471
w
a
e :
2 1 1.028*
05
344
0
1Day 5 Day

Figure 2 — Self-cleaning ability of surface waters with the addition of test substances:
A).Surfactant “Fairy” -1:9, B).Surfactant “Fairy” -1:99

n
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e 1 1.028
05
(4]
1Day 5 Day
ab
Antibiotic Ospamox 250 mg (1:99)
Control river Yesil ® Control lake Taldykol
® Surfactant "Fairy” (The river Yesil)
= Surfactant "Fairy" (The lake Taldykol)
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w1 1.028
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]
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Antibiotic Ospamox 250 mg (1:999)

Control river Yesil ® Control lake Taldykol
Surfactant "Fairy” (The river Yesil)
® Surfactant "Fairy" (The lake Taldykol)

15 1.471
2 1338
(=]
o
]

05

5 0
1Day S Day

Figure 3 — Self-cleaning ability of surface waters with the addition of test substances:
A).Antibiotic Ospamox 250 mg-1:99, B).Antibiotic Ospamox 250 mg-1:999

The ability of water to self-purify is largely
related to the processes of photosynthetic activity
of aquatic plants and the destructive ability of
heterotrophs, which use oxygen for this [9,11,12].
In this regard, to assess the ability of water bodies
to self-purify, we can make an assumption: the more
water is saturated with oxygen (R), and the less
oxygen is required for the destruction of organic
matter (BOD, or BOD;), the higher the potential
for self-purification of water bodies. In this case,
the ratio of the amount of dissolved oxygen R and
BOD, can be ued as an indicator of the self-cleaning
potential: the higher the R/BOD; ratio, the higher the

self-cleaning ability of the reservoir, and vice versa
— the lower the ratio, the worse the self-cleaning
ability of the reservoir [13].

Conclusion

1.The decrease in the self-cleaning ability of
natural waters under the influence of various pollut-
ants from bioorganic pollution both in the river and
in the lake is of a general nature.

2.In a comparative study of the degree of sup-
pression of heterotrophic destruction in lake and riv-
er water for gasoline, Fairy detergent and antibiotic

39



The ability of natural waters to self-purify, depending on the degree of chemical pollution

Ospamox 250 mg, the latter most sharply reduces
the ability of water bodies to bioorganic destruction
at a dilution of 1:999, and at a dilution of 1:99 com-
pletely destroys it.

3.The second most inhibiting natural water self-
purification agent is Fairy detergent. When diluted
1:9 and 1:99 Fairy reduces self-cleaning ability to
zero on the fifth day.

4.Gasoline is capable of suppressing self-puri-
fication only in sufficiently large quantities: 1:9 in
relation to water.

Application of the research results: in assessing
the impact of various types of pollutants from in-
dustrial, agricultural, municipal facilities, transport

on the ecological state of lakes and rivers. And also
for scientific purposes, where the characteristics of
pollutants are required that affect the self-cleaning
ability of surface waters.

The work was carried out as part of a grant
funding project for scientific and (or) scientific and
technical projects for 2022-2024 of the Science
Committee of the Ministry of Education and Sci-
ence of the Republic of Kazakhstan: «Identifica-
tion of the hydrobiocenosis of Lake Big Taldykol
as a factor of ecological sustainability of the eco-
system and the application of isolated bacterial cul-
tures for water purification in the lake». Ne IRN:
AP14871346.
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MORPHOLOGICAL DESCRIPTION OF SECTIONS
AND SELECTION OF SOIL SAMPLES IN ZHAMBYL REGION

Soil contamination with heavy metals, especially in the vicinity of large cities and industrial centers,
has become one of the pressing environmental problems. Over the past ten years, the Republic of
Kazakhstan has seen a moderate increase in industrial output, with coal production growing by 20%,
crude oil and natural gas production by 19%), and metal ore production by 27%. Technogenic pollutants
enter the soil in the form of complex organic and mineral compounds, as well as in a metallic state, with
subsequent decomposition to simple elements or the formation of new compounds. All this directly
affects the environment, deteriorating soil-ecological conditions, and reducing soil fertility. In this regard,
we carried out an analysis of the ecology of the soil cover, assessed the condition of the soil and the
problems of their solution in the Zhambyl region. Analysis of the study showed that the negative impact
of emissions from industrial enterprises and the growing amount of emissions from mobile sources on
soil and plants has a strong impact on the soil surface, devoid of vegetation and susceptible to erosion
processes. The obtained research results will make it possible to satisfy the need for fertilizers through
the use of local raw materials, ensuring the preservation of soil fertility, increasing crop productivity, and
obtaining environmentally friendly products at significantly lower costs. The article shows the results of
comparison with the surface of damaged and cut off points P-1, P-2, P-3, P-4. Violations of the soil-
ecological function of technogenic landscapes destroyed by emissions from mining and metallurgical
enterprises were identified.

Key words: heavy metals, soil, production, erosion, pollution.

3.b. EcumcumnToBa'?, A.9. KoHbicbaesa'

'OA-Papabu aTbiHAaFbl Kasak, yATTbIK, yHMBEpcUTeTi, AAMaThl K., KasakcraH
2«)KaAbIH» FbIABIMW BHAIPICTIK-TEXHMKaAbIK, opTaAbliFbl» )KLLIC, AAmMaTbl K., KasakcTaH
“e-mail: konysbaeva.aizhan@mail.ru

JKamObIA 00AbICbIHAAFbI 0BAIMAEPAT MOPOAOTMSABIK, cHMMNaTTay
)KOHE TOMbIPAK, YATiAepiH TaHAQY

TonblpakTbIH ayblp METAAAQPMEH AACTaHYbl, Cipece ipi KaAaAap MeH 6HepKaCin OpPTaAbIKTapbIHbIH,
MaHaMbiHAQ, ©3EKTi SIKOAOTUSIAbIK, MOCEAEAEPAiH, BipiHe arnHaAabl. COHFbl OH Xbiasa KasakctaH Pecrny-
GAMKACbIHAQ BHEPKACIM OHIMIHIH KaAbIMTbl ecyi Oaikarasbl, KemMip eHAIpY 20%-Fa, WKWKi MyHan MeH
TabuFn ra3 eHAipy 19%-Fa, METAAA KEHiH 6HAIPY 27 %-Fa ecCTi. TeXHOreHAI AacTayliblAap TOMbIpakKa
KYPAEAI OpraHuKaAbIK, XXeHe MMHEPaAAbl KOCbIAbICTap TYPIHAE, COHAAM-aK, METAAA KYHIHAE, KeMiHHEH
JKal IAEMEeHTTepre AemiH blAblpail OTbIPbIN HEMeCe >KaHa KOCbIAbICTAPAbIH, TY3iAyiMeH Tyceai.
MyHbIH 68pi KopluaraH opTara TiKeAer acep €eTir, TOMbIPaK-3KOAOTUSIAbIK, XKaFAaMAbl HALLIAPAATHIM,
ToMbIpak, KYHapAblFblH TeMeHaeTeAil. OcbliFaH Opal, TOMbIPaK, >KAMbIAFbICbIHbIH, 3KOAOTMSCbIHA TaA-
AQy Kyprizin, >XambbiA 0BAbICHIHAAFbI TOMbIPAKTbIH, >Kai-KYMi MEH OAapAbl LUElly MaCeAeAepiHe
Gara Oepaik. 3epTTeyai Taapay OHEPKSCIMTIK KOCIMOpbIHAAD LibIFAPbIHAbIAAPbIHBIH,  Kepi acepi
JKOHE KbIAXKbIMaAbl KO3AEPAEH LUbIFAPbIHAbIAAPABIH, TOMbIPakK, MeH eCiMAIKTepre ecin KeAae >aTkaH
MOALLEPIHIH, OCIMAIKTEPAEH aMbIPbIAFAH >KOHE 3p0o3us MnpouecTepiHe 6GeitiM Tonbipak, 6eTiHe KaTTbl
acep eTeTiHiH KepceTTi. AAbIHFAH 3epTTey HOTUXKEeAepi XKEePriAiKTi WKUKI3aTTbl NaiAaAaHy, TOMbIpPak,
KYHapPAbIFbIH CakTayAbl KamMTaMacbl3 €Ty, ayblALLAPYaLbIAbIK, AQKbIAAAPbLIHbIH, OHIMAIAITIH apTTbIpy,
anlTapAbIKTal a3 WbIFbIHMEH KOAOTMSIAbIK, Ta3a OHIM aAy apKblAbl TIHAMTKbILUTAPFA AEreH KaXKeTTIAIKTI
KaHaraTTaHAbIPYFa MYMKIHAIK Gepeai. Makaaaaa P-1, P-2, P-3, P-4 3akbIMAaAFaH >koHe KeciAreH
HYKTEAEPAIH OETIMEH CaAbICTbIPY HOTUXKEAEPI KOPCETIAreH. Tay-KeH METAAAYPIUs KaCiNOpbIHAAPbIHbIH,
LWbIFapbIHABIAAPbI HBTMXKECIHAE >KOMbIAFAH TEXHOTEHAIK AaHALIA(TTAPAbIH TOMbIPAK-3KOAOTUSIAbIK,
(PYHKUMSACBIHBIH, 6Y3bIAYbl aHbIKTAAAbI.

Ty#HiH ce3aep: ayblp MeTaAAap, TOMbIPak, OHAIPIC, 3p03Md, AaCTaHy.
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Mopdhorornuyeckoe onmncanue paspeson
1 0T60p NouBeHHbIX 00pa3L,oB XKaMObIACKOH 06AACTH

3arpsisHeHue NoYB TAXKEAbIMU METAAAAMM, OCOOEHHO B OKPECTHOCTSX KPYIMHbIX TOPOAOB U NMPO-
MBILUAEHHbIX LLEHTPOB, CTAAO OAHOM M3 AKTYaAbHbIX 3KOAOrMUYECKMX NPOOAEM. 3a MOCAEAHUE AECSTH
AeT B Pecny6anke KazaxctaH ymMepeHHO yBEAMUMACS 06beM MPOMBILAEHHOCTH, HANpUMEpP, POCT AO-
Oblum yrast coctaBua 20%, A06bibYa CbIpoit HETH 1 MPUPOAHOTO ra3a BbipoC 19%, a A0Oblua MeTaA-
AVYECKMX PYA 27%. BelecTBa-3arpsa3HMTEAM TEXHOTEHHOrO XapakTepa MomnaAaloT B MOYBY B BUMAE
CAOXHbIX OPraHMYeckKMx U MUHEPAAbHbIX COEAMHEHWIA, a TaKXKe B METAAAMUYECKOM COCTOSIHMM, C MOo-
CAEAYIOLLMM PA3AOKEHUEM AO NMPOCTbIX IAEMEHTOB MAM 06PA30BaHMEM HOBbIX COEAMHEHMIA. BCE 3TO,
HamnpsIMylo BAMSET Ha 3KOAOTMIO, YXYALIEHMIO MOYBEHHO-3KOAOMMYECKOrO COCTOSIHUSI, CHMXKEHUIO
NMAOAOPOAMS MOYB. B CBI3M € 3TUM, HaMK NPOBEAEH aHAAM3 3KOAOTMU MOUYBEHHOIO MOKPOBA, AdHa
OLIeHKa COCTOSIHMS MOYBbI U MPOBAEMbI MX MyTH pelteHust XKambbIACKon 06AacTU. AHAAM3 UCCAEAO-
BaHMs MOKa3aA, YTO HEraTMBHOE BO3AEWMCTBME BbIGPOCOB MPOMbILAEHHbIX MPEANPUSTUA U pacTy-
Lee KOAMYECTBO BbIGPOCOB OT NMepeABUXKHbIX MCTOYHUKOB Ha MOYBY U PACTEHMS OKa3blBaeT CUAbHOE
BAMSIHME HA MOBEPXHOCTb MOYBbI, AULLEHA PACTUTEABHOCTU U MOABEPIKEHA 3PO3MOHHBIM MPOLLECCAM.
[oAyuyeHHble pe3yAbTaTbl MCCAEAOBAHUIA MO3BOASIT YAOBAETBOPUTL NMOTPEOHOCTb B YAOOPEHUSIX 3a
CYeT UCMOAb30BaHMS MECTHbIX CbIPbEBbIX PECYPCOB, 06ECNeUMBaIOLMX COXPAHEHME NMAOAOPOAMS MO~
UBbl, MOBbILWIEHUE MPOAYKTUBHOCTU KYAbTYP, MOAyYEHUE IKOAOTMUYECKM 6e30MacHoi NpoAyKLMK CO
3HAUMTEAbHO MEHbLUMMM 3aTpaTamu. B cTtaTbe mokasaHbl pe3yAbTaTbl CPABHEHWMSI C MOBEPXHOCTbIO
HapYLUEHHbIX M 06pe3aHHbIx Toukamm P-1, P-2, P-3, P-4. bbiAn onpeaeAeHbl HapyLieHMs NMOYBEHHO-
3KOAOTMYECKON (PYHKUMM TEXHOTEHHbIX AQHALLIA(TOB, Pa3pyLlEeHHbIX BbIOPOCAMM FOPHO-METAAAYP-

rMUYECKUX MPEANPUSATHIA.

KAroueBble cAOBa: TSKeAble METaAAbI, NMo4Ba, NPON3BOACTBO, 3P03M4, 3arpda3HeHne.

Introduction

Today, in relation to the environment, the
concept of “global change” has appeared, directly
related to climate change, soil and water air,
improper use of land, and violation of biodiversity
[1,2]. In total, 346 enterprises and organizations in
the Republic are registered in the direction of man-
made disturbance of land. According to the data,
over the past year more than 55 thousand hectares
of man-made destruction have been identified, and
more than 1.0 thousand hectares of land have been
reclaimed. Only 0.6 thousand hectares of land have
been restored to a satisfactory level. More than 60%
of Kazakhstan’s mining deposits are located in
desert and desert areas. The work carried out on the
reclamation of technogenic dumps of the Kokzhon
phosphorite deposit in the Zhambyl region is the
first management of afforestation of technogenic
disturbed lands in desert and semi-desert zones [3].
The correct use of land and the formation of land
management are very relevant for the economy and
ecology of Kazakhstan.

The ecology of areas located in transition zones
in desert and semi-desert environments is extremely
resistant to various environmentally harmful factors.
Therefore, in projects to restore the vegetation cover

of these areas, planting trees and shrubs, reclamation
for agricultural use, and the formation of botanical
gardens are one of the leading ways to improve the
surface layer of embankments [4-6]. As a result of
the disappearance of plant communities resistant to
these zones in places of destruction of desert and
semi-desert zones, the restoration of ecosystems
takes a long time and causes difficulties in strategic
management [7, 8§].

Projects for agroecological reclamation of
technogenic  disturbed landscapes of mining
production, graphical, linear, food chain, engineering,
time projects [9]. Graphic and rectilinear design —
full use of the terrain and earthen objects on which
mining is carried out, and the implementation of
local hydrological and climatic conditions with
optimal distribution [10]. Designing food chains—
reducing the toxicity of toxic substances to the
population, taking measures to prevent and protect
poisoning from various toxic substances [11]. Time
project — stabilization of the time rhythm of local
resources based on the results of the following agro-
ecologically acceptable examinations [12-19].

It is important to determine the directions for the
use of technogenic destroyed dumps of desert and
semi-desert zones of the Zhambyl region and the
formation of management. The region has a varied
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soil cover. In the lower reaches of the Shu and Talas
rivers, as well as in depressions of desert relief,
takyr-like soils and takyrs are common. Deserts are
characterized by gray-brown soils, loose-sandy and
sandy gray soils, while foothills are characterized by
gray soils. Landscape diversity and climatic features
of the territory determine the species composition
and distribution of flora and fauna. The soils in the
north-northeast of the deposit are gray-chestnut
xeromorphic and gray-chestnut poorly developed
on crushed eluvium and eluvium-deluvium of
dense rocks. In the east there are ordinary northern
xeromorphic gray soils. The soils on the southern
side are ordinary northern mountain sierozems. In
terms of granulometric composition, these soils are
medium loamy. The southern part of the Karatau
foothill plain is composed of Carboniferous rocks,
which mainly include conglomerates, calcareous-
gypsum-bearing rocks, underlain by red-colored
arkose sandstones, consisting of quartz and
orthoclase grains. The grain size is the same as
regular sand. and limestones with interlayers of
shale and sandstone. These rocks are covered by a
thin thickness of 0.5-1 m of eluvial-deluvial, loamy-
crushed stone Quaternary formations. The eastern
part of the plain is formed by alluvial-proluvial and
deluvial deposits and loess-like loams. At the base
of the sequence there are pebbles that come to the
surface in modern alluvial fans of mountain streams.
The cover suite of loess-like deposits increases in
thickness with distance from the mountains. Based
on the above, physicochemical and morphological
results were carried out that can be used to develop
measures to increase the productivity of arable
land in conditions of pollution of the natural
environment, technogenic impact on the soil, in
industrial regions in establishing the degree of
erosion processes and proposals for increasing soil
fertility and productivity in agriculture. To carry out
this work, the goal was to identify technogenically
contaminated lands in the zone of an industrial
enterprise in the Zhambyl region, lay sections with
a morphological description and select soil samples
for laboratory and analytical studies.

Materials and methods

According to GOST 17.4.3.01-83, the size of
the sample area and the number of samples met
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the requirements. GOST 17.4.4.02—84 is intended
to control general and local soil pollution in the
area of influence of an industrial facility when
assessing the qualitative condition and monitoring
the condition of the fertile soil layer. To collect soil
samples for the study, soil samples were collected
randomly at equal distances. For more accurate
results, 12 samples must be collected from each
such area using a shovel with a depression about
30 centimeters long, after which a uniform layer of
4-5 centimeters was cut from the soil. Accurate soil
sampling was carried out along the horizons. During
the research, the content of heavy metals in the
soil was checked for compliance with established
standards; the total humus content in the resulting
soil samples was total humus according to Tyurin
[20]; gypsum according to [.N.Antipova-Karataeva
and L.Y Mamayeva [20]; total nitrogen according
to Kyeldal [20]; hydrolysable nitrogen according
to Tyurin and Kononova [20]; total phosphorus
according to Michigan [20]; mobile phosphorus
according to Michigan [20]; total potassium
according to Michigan [21]; soil reaction according
to the potenziometric method mobile potassium
according to Michigan’s method modified by
Grabarov [20]; total carbonates by gas-volumetric
method [22]; exchangeable basis (Ca, M, K, Na)
according to Bobko & Askinazi [20] modified by
Grabarov & Uvarova [20]; heavy methals (Zn,
Cu, Pb, Cd) according to Soils. Determination
of mobile compounds of manganese by Krupsky
and Alexander method modification CINAO.
N.A. [23]; granulometric composition according
to Kachinsky [24]. The relief at the study site is
uneven, the surface of the site is cut off at different
levels. The thickness of layers A+B fluctuates on
average between 45-50 cm. Soil profiles were laid,
in which 12 soil samples were taken along genetic
horizons with a continuous strip column for soil
laboratory analyses.

Results and Discussion

The results of laboratory studies serve as the
basis for assessing the current state of the physical
and mechanical properties of soils and agrochemical
indicators based on the content of plant nutrients in
them. The types and volumes of laboratory tests are
shown in Figure 1.
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Types and volumes of laboratory tests

Preparing samples for analysis

Selection of roots for humus and nitrogen
Total humus, %

Hydrolyzable nitrogen, mg/kg
Mobile phosphorus, mg/kg

Mobile potassium, mg/kg

Mechanical composition

co2

pH

Absorbed calcium and magnesium bases

Soil laboratory tests

—_
[

Absorbed sodium and potassium bases

Figure 1 — Types and volumes of laboratory tests

Morphological description of sections and
selection of soil samples in Zhambyl region:

Soil profile /

0-12 cm, light gray-brown, moist, lumpy-powdery-
silty structures, loam, thick and thin roots are well
distributed, the transition is noticeable in density.

12-31 cm, grayish brown, slightly compacted,
lumpy-silty, coprolites; root passages, wavy border,
clear transition.

31-50 cm, light gray, dry, nutty-silty, loamy,
compacted, riddled with root hairs, the transition is
noticeable in its composition.

50-75 cm, light brown, nutty-silty, carbonate,
loam, dry, dense, riddled with fine root hairs.

Soil profile 2

0-5 cm, light brown, moist, powdery-silty, loam,
riddled with root hairs, the transition is noticeable
by its structure.

5-13 cm, light gray, lumpy-silty, loamy, riddled
with root hairs, the transition is noticeable in its
composition.

13-35 c¢m, gray fawn, dry, powdery-silty, loam,
riddled with root hairs, the transition is noticeable
in density.

Figure 2 — Morphological description of soil profile -1

Soil profile 3
0-9 cm, light brown, moist, fresh, lumpy, dusty,
loam, riddled with root hairs, wavy border.

Figure 3 — Morphological description of soil profile — 2

9-40 cm, light gray, dry, lumpy-silty, loamy,
riddled with root hairs, the transition is noticeable
in its build.
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there is a very low content (0.83 mg/kg). Mobile
phosphorus on average (16.0 mg/kg) is contained
in the upper layer (0-12cm), very low (5.0 mg/kg)
is contained in the lower layer (12-75cm). Mobile
potassium in the upper layer (0-12cm) contains an
increased 400.0 mg/kg, in the lower layer (12-75cm)
it is low (130.0 mg/kg). The pH is 8.67-8.85. The
amount of absorbed bases is 18.0 -15.3 mEq/ 100 g.
soil. CO2 is 1.97-5.74. Carbonate content increases
from the top layer to the bottom. All soil profiles
are carbonate. Soil profiles by pH value are alkaline
8.64-8.865. Physical soil clay 45.4%, granulometric
silty-silt, heavy loam (Figures 2, 3, 4).

Figure 4 — Morphological description of soil profile -3

Soil profile 4

0-10 cm, light gray-brown, moist, lumpy-
powdery silty structure, loam, the transition is
noticeable in density.

10-33 cm, light gray with a brownish tint, dry,

nutty-silty, loam, slightly compacted, riddled with
root hairs, coprolites, the transition is noticeable in
composition. Boils violently from HCL.

33-45 cm, gray fawn, dry, dense, loam, riddled
with root hairs, the transition is noticeable in density.

Soil profile 1. The humus content in soil profiles
(0-75cm) from the top to the bottom layer is 1.31-
0.83%. Mobile nitrogen in the 0-12cm layer is low . ) o )
(33.6-0.83 mg/kg). In the lower layers (12-75 cm) Figure 5 — Morphological description of soil profile -4

Agrochemical indicators

100 89,6
90 i

80
70
60
50
40
30
20
10

0-5 5-13 13-35 0-9 9-40 0-10 10-33  33-45 0-12 31-50  31-50  50-75
P-2 P-3 P-4 P-1

Potassium mg/kg Nitrogen mg/kg = Phosphorus mg/kg s pH s CQ2 = Total Humus %

Figure 6 — Results of agrochemical properties of soil using the method of I.V. Tyurin
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Soil profile 2. The humus content from the top
to the bottom layers is 1.58-0.79%. Mobile nitrogen
in the upper layer (0-5cm) is low (42.0 mg/kg), in
the lower layer (5-35cm) it is low (44.8-33.6 mg/
kg). Mobile phosphorus in the upper layer (0-5cm)
is average (14.0 mg/kg), in the lower layer (5-35cm)
it is very low (8.0 mg/kg). Mobile potassium in the
upper layer (0-5cm) is medium (270.0 mg/kg), in
the middle and lower layers (5-35c¢m) low (150-100
mg/kg). The amount of absorbed bases is 18.0 -15.3
mEq / 100 g. CO2-2.70-6.05. Carbonate content
increases from the top layer to the bottom. All soil
profiles are carbonate. All soil profiles are alkaline
in pH value (8.54-8.65). Physical soil clay is 45.4%,
the granulometric composition is silt-silt, heavy
loam (Figures 2, 3, 4).

Soil profile 3. The humus content from the
top to the bottom layers is 1.45-1.69%. Mobile
nitrogen in the upper layer (0-9cm) is high (70.0
mg/kg), and in the lower layer (9-40cm) it is high
(89.6 mg/kg). Available phosphorus is 18.0 mg/
kg (average) in all layers. Mobile potassium is
increased (380.0 mg/kg) in all layers. The amount
of absorbed bases is 20.0 -15.1 mEq / 100 g. CO2
is 1.59-1.80.0. Carbonate content increases from
the top layer to the bottom. All soil profiles are
carbonate. Soil profiles by pH value are alkaline
(8.43-8.41). The physical clay of the soil is 44.0-
26.6%, the granulometric composition is silt-silt, in
the upper layer (0-9cm) there is heavy loam, in the
lower layer (9-40cm) there is light loam (Figures
5,6,7).

Fraction content in % on absolute dry soil

160

140

120

100 I

80

60

40

20

o - H B . H B
5-13 13-35 9-40 0-10
T-1 T-2
BACH%HO ® Sand 1-0.25

EDust 0,01-0.005  mDust 0.005-0.001

10-33 3345 0-12  12-31 31-50  50-75
T-3 P-1
= Sand 0.25-0.05 Dust 0,05-0,01

B Sludge <0,001 M 3-x Fractions < 0,01

Figure 7 — Particle-size composition of the soil

Soil profile 4. The humus content from the
top to the bottom layers is 2.24-0.93%. Mobile
nitrogen in the upper layer (0-10cm) is high (61.6
mg/kg), in the lower layer (10-45cm) it is low (33.6
mg/kg). Available phosphorus is 8.0 mg/kg (very
low provided) in all layers. Mobile potassium in
the upper layers (0-10 cm) is high (330.0 mg/kg),
in the layer (10-33 cm) very high (650.0 mg/kg),
in the lower layer (33-45 cm) low (200.0 mg/kg).

The number of absorbed bases is 16.7 -12.82 mEq /
100 g. CO2-1.28-4.15. carbonate content increases
from the upper layer to the lower. Soil profiles are
carbonate. Soil profiles by pH value are alkaline
(8.64-8.56). The physical clay of the soil is 44.0-
37.0-46.7% in granulometric composition, silty-
silty, in the upper and lower layers there is heavy
loam, in the middle layer there is medium loam
(Figures 2, 3, 4).
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According to Arinushkin’s method as modified by Grabarov
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Figure 8 — According to Arinushkin’s method as modified by Grabarov

In open areas with intense wind conditions,
soil formation processes do not occur. Firstly,
this is due to the lack of fine soil, secondly,
with a tense water regime (the upper layer dries

out greatly), and thirdly, it is very difficult for

plant seeds to gain a foothold on such a surface.

Therefore, the natural overgrowth of such land
is very slow.

According to the method of Karataev and Mametov, modified by
Grabarov
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T-3 P-1

K Mg-equiv/100 g. Soils

Figure 9 — According to the method of Karataev and Mametov, modified by Grabarov

Conclusion

Territory of the region Zhambyl region has a
diverse soil cover. In the lower reaches of the Shu and
Talas rivers, as well as in depressions of desert relief,
takyr-like soils and takyrs are common. Deserts are
characterized by gray-brown soils, loose-sandy and
sandy gray soils, while foothills are characterized by
gray soils. Landscape diversity and climatic features
of the territory determine the species composition
and distribution of flora and fauna. The soils in the
north-northeast of the deposit are gray-chestnut
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xeromorphic and gray-chestnut underdeveloped
on crushed eluvium and eluvium-deluvium of
dense rocks. In the east there are ordinary northern
xeromorphic gray soils. The soils on the southern
side are ordinary northern mountain sierozems. In
terms of granulometric composition, these soils are
medium loamy. The southern part of the Karatau
foothill plain is composed of Carboniferous rocks,
which include mainly conglomerates, calcareous-
gypsum rocks, underlain by red-colored arkosic
sandstones, and limestones with interlayers of shale
and sandstone. These rocks are covered by a thin
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thickness of 0.5 — 1 m of eluvial-deluvial, loamy-
crushed stone quaternary formations. The eastern
part of the plain is formed by alluvial-proluvial and
deluvial deposits and loess-like loams. At the base
of the sequence there are pebbles that come to the
surface in modern alluvial fans of mountain streams.
The cover suite of loess-like deposits increases in
thickness with distance from the mountains. The
relief at the study site is uneven, the surface of the
site is cut off at different levels. The thickness of
layers A+B fluctuates on average within the range
of 45-50 cm. A total of 4 soil sections were laid, in
which 12 soil samples were taken along the genetic
horizons with a continuous strip column for soil-
laboratory analyses. Heavy metals are widespread in
abandoned industrial sites; in soil they can threaten
human health by poisoning groundwater and
affecting soil cover. Environmentally friendly and
cost-effective remediation of contaminated areas is
a big problem.

The analyzed soils are characterized by low
and very low humus content. On these soils, it is
necessary to systematically apply organic fertilizers
(manure, peat compost, green manure), grass
sowing, liming of acidic soils, alternation of crops
(crop rotation) and proper cultivation, ensuring
normal conditions of water-air and thermal regimes
in the soils; in conditions of low average annual
precipitation, it is recommended practice moisture
and snow retention, as well as soil protection from
water and wind erosion. Natural conditions must be
taken into account when planning and implementing
these activities Zhambyl regions and specific
features of the economic territory.

Findings

1. It was revealed that the territory of the Zhambyl
region has an uneven topography, the surface of the
area is cut off at different levels. A variety of soil
cover is observed throughout the land plot.

2. It has been established that the results of
analyzes of the humusified part of the soil profile
are more than 1.31% in accordance with GOST
17.5.3.06-85 and confirm the presence of a fertile
soil layer.

4. According to the laboratory analyzes obtained
and the description of the soil sections, the thickness
of the fertile soil layers A+B is 45-50 cm.

5. We studied in comparison with P-1
undisturbed areas complete soil profiles with the
surface disturbed and cut off by points P-2, P-3, P-4,
where the thickness of the fertile soil layer at point
P-2 is 13 c¢cm from the day surface.

6. It was found that Phydrogen layer with a
thickness of less than 40 cm of surface soil at point
P-3, lags 9 cm from layer A, 31 cm from layer B. A
fertile soil layer with a thickness of less than 33 cm
at the surface at point P-4 lags 10 cm from layer A
and 23 cm from layer B.
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POST-FIRE CONDITION AND RESTORATION
OF FORESTS ON THE TERRITORY OF KOSTANAY REGION

The results of field studies of post-fire condition and reforestation of Kostanay region are presented.
The purpose of the research is to study and analyze the post-fire condition and forest regeneration in
the territory of Kostanay region. It was established that the magnitude of post-fire tree declines and their
radial growth in stands of the main forest-forming species are determined by the type and intensity of
fire. Taking into account the types of forest landscapes using space images, we have identified 7 key
and control (background) sites that characterize the disturbed and background undisturbed forest cover.
Among them, the most affected by the forest fire are key areas N5 and N7, where a top fire of medium
intensity occurred. The forest litter of these key areas was completely burned in a severe fire, the soil
seed stock was destroyed, and low intensity of natural regeneration is expected. The average grade of all
studied key sites is estimated by us as lll and it is connected with untimely harvesting, which resulted in
the reduction of annual growth of the plantation. Sanitary condition of plantations in key sites N°1, N25,
N27 is unsatisfactory in comparison with other sites. Soils of the investigated key sites are not compacted
and favorable for growth. In key plot No.1 there was a compacted crust in the surface soil layer. Uneven
natural regeneration of common pine after the fire is observed. Predominantly friendly seed sprouting is
associated with more moistened lowlands and loosened soil areas. Factors impeding the natural renewal
of pine forests include deep burning of the forest floor and soil cover, mechanical effects on the soil and
seedlings of the equipment used to develop harems, the mushroom wavy rhizina (Rhizina undulata)
which affects the roots of coniferous trees.

Key words: forest, post-fire condition, forest restoration, key site, sanitary condition of trees,
Kostanay region.
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A.A. XKaHryxunHa'", H.E. Pama3aHoBa', M.M. YAbiknaHoBa'
'A.H. l'ymnaeB aTbiHAaFbl Eypa3uns yATTbIK, yHMBepcuTeTi, AcTaHa k., KasakcrtaH
2 LLlekapim YHueepcuTteTi, Cement k., KasakcraH
3«Pecnyb6AMKaAbIK, OPMaH CEAEKLIMSIAbIK-TYKbIM 6Cipy opTaAblFbl», Cemen K., KasakcraH
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K.ocTaHai 006AbICbIHBIH ayMaFbIHAAFbl OPTTEH KeHiHri XKaFAai
)KdHEe OpMAHAAPAbI KAAMbIHA KEATipy

KocTaHait 06AbICbIHBIH ©PTTeH KEeMiHri >KarAalbl MEH OPMaHAbI KAAMblHA KEATIPYAIH AAAAAbIK,
3epTTeyAepiHiH HBTUXKeAepi YCbiHbIAAbL. 3epTTey MakcaTtbl KocTaHam O6AbIChIHbIH ayMarbiHAAFbI
©PTTEH KeHiHri KaF AaiAbl )K&HE OPMAHAAPADI KAATbIHA KEATIPY Al 3epAEAeY XKaHe TanAay. AFallTapAbiH,
OpTTEH KEMiHri KyAaybl XX8HE OAAPAbIH, HEri3ri opMaH KypayLlbl aAKan peTiHAEri paauaAAbl 6Cyi epTTiH,
TYPi MEH KapKbIHAbIAbIFbIMEH alMKbIHAAAATbIHbI aHbIKTaAAbl. OpMaH AaHALLIA(TTapbIHbIH, TYPAEpPIH
eckepe OTbIpbi, FapbILITbIK, CYpeTTep apkbiAbl 6i3 Oy3biAFaH oHe (OHAbIK, Oy3blAMaraH OpmaH
SKaMbIAFbIAAPbIH CUMATTANATbIH 7 HEri3ri xkaHe 6akpiAay ((POHABIK) yuacKeAepiH aHbIKTaAbIK. OAapAbIH,
iWiHAE OpMaH epTiHeH eH ken 3apaarn wekkeHAaep — N25 >xkoHe N7 Herisri yuyackeaep, cebebi, oHaa
opTala KapKbIHAbIAbIKTaFbl XOFapblAarbl 6pT 6oaraH. OcCbl HEri3ri yyackeAepAiH OpMaH Tecemi
KaTTbl OPTTE TOAbIFbIMEH OPTEHAI, TYKbIMHbIH, TOMbIPAK, KOPbI XOMbIAAbI, TAOWUFU KaHAPYAbIH TOMeH
KAPKbIHABIAbIFbI KYTIAYA€. BapAbiK 3epTTeAreH Herisri yuackeaepaiH, oprtawa 6oHutTeH 6i3 Il aen
6aranaiiMbi3 KeHe OyA YaKTblAbl araliTapAbl Kecrieyre 6GaiAaHbICTbl, OCbl ceben aAKanTapAblH
KbIAABIK, ©CYiHIH TeMeHAeyiHe aken coKTbipabl. N1, N25, N°7 Heri3ri yuyackeAepAeri aAKanTapAbiH,
CaHWTAPAbIK, >KaFAarbl KAaAFaH Yy4vaCKeAepMeH CaAbICTbIpFaHAQ KaHaFaTTaHapAbIKCbI3. 3epTTeAreH
Herisri yyackeAepAiH ToMblpakTapbl TbIFbI3AAAMaFaH >K8He ecyre KoAarAbl. N21 Herisri yuackeae
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TOMbIPaKTbiH 6eTKi KabaTbiHAQ ThIFbI3AAAFAH KbIPTbIC OaiKaAAbl. OPTTEH KeMiH KOAIMIi KaparaiAbiH
GipkeAki emec Taburn >kaHapybl 6arkasasbl. HerisiHeH AOCTbIK TYKbIM KOLIETTEPI bIAFAAAAHFAH OWi-
naTtTapmeH >X8He TOMbIPaKTbiH KOMCbITbIAFAH XXepAepiMeH OaiAaHbiCTbl. KapafaiAbl opmMaHAapAbIH
TabUFK >kKaHapyblHa KEAEPTri KeATIpeTiH (DakTOpAApFa OpMaH TOCEMI XKOHE XKep >KaMbIAFbICbIHbIH TEPeH
KYMin KeTyi, Tonblpakka MeXaHWKaAbIK, 8Cep eTy )KaHe KelleTTep epTey YLliH KOAAQHbBIAATbIH TEXHMKA,
TOAKbIHAbI pM3MHa caHbipaykyAarbl (Rhizina undulata) >kataabl, 0Aap KbIAKAH >KarblpakThl aFallTapAblH
TaMbIPAAPbIH 3aKbIMAANADI.

TyiiH ce3aep: opMaH, epTTeH KeWMiHri »Karaai, OpMaHAbl KaAMbiHA KEATipYy, TYMiHAI ydacke,
araluTapAblH, CaHMTaPABIK, XaF Aaiibl, KocTtaHan 06AbIChI.
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[NocAenoxkapHoe COCTOsIHME U BOCCTAHOBAEHUE AeCOB
Ha TeppuTopumn KoctaHaickoi obraacTu

[MpeacTaBAeHbl pe3yAbTaTbl MOAEBbIX MCCAEAOBAHMIA MOCAENOXKAPHOrO COCTOSIHMS M A€COBOCCTa-
HoBAeHMs KocTaHarckorn obaactu. Lleab nccaeAoBaHMS M3yUeHMe M aHaAM3 MOCAEMNOXKAPHOro COCTO-
SHWUS M BOCCTAHOBAEHUS AeCOB Ha TeppuTopun KoctaHanckorn o6aacT. YCTaHOBAEHO, UTO BEAMYUMHA
NMOCAEMNO0XapHOro 0TNaAa AEPeBbEB U UX PAAMAAbHDBIN NMPUPOCT B HACAXKAEHUSIX OCHOBHbIX Aecoobpa-
3YIOLLMX MOPOA, OMPEAEASIOTCS BUAOM M MHTEHCMBHOCTbIO Nnokapa. C y4eToM TUMOB AECHbIX AAHALLIA-
TOB C MOMOLLbBIO KOCMMUYECKMX M300Pa>KEHNI HaMM OMPEAEAEHbI 7 KAIOYEBbIX U KOHTPOAbHbIX ((DOHO-
Bble) YYaCTKOB, KOTOPble XapaKTepPU3yloT HapyLUeHHble 1 (DOHOBble HeHAPYLUEHHbIE AeCHble MOKPOBbI.
Cpean HMX HaMboAee MOCTPaAaBLUME OT AECHOMO Moykapa — 3TO KAloUeBble yyacTkn N25 n N7, rae
MPOLLEA BEPXOBOM MOXKap CPeAHeN MHTEHCMBHOCTU. AeCHas MOACTMAKA AQHHbIX KAIOUEBbIX YUYaCTKOB
NPy CUABHOM MOYKape CropeAa NMOAHOCTbBIO, MOYBEHHbIM 3aMac CEMSH ObIA YHUUTOXEH, OXKMAAETCS HI3-
Kasi MIHTEHCMBHOCTb €CTCECTBEHHOIO BO306HOBAEHMS. CpeaHUIi GOHUTET BCEX M3YUYEHHbIX KAOUYEBbIX
y4acTKOB OLleHMBaeTcs Hamu Kak Ill 1 cBg3aHO 3TO € HecBOeBpemeHHbIM MpoBeaeHueM py6oK yxo-
AQ MOBAEKLUMM K CHUXKEHMEIO TOAMYHOrO pocTa HacakAeHun. CaHMTapHOe COCTOSIHME HacaXKAEeHUM B
KAKOUeBbIX yyacTkax N21, N5, N27 HeyAOBAETBOPUTEAbHOE MO CPABHEHMIO C OCTAAbHBIMM YHACTKAMM.
[NouBbl MCCAEAOBAHHBIX KAIOUYEBbIX YUYaCTKOB He YMAOTHEHbI U OAAronpusTHbl AAS MpoM3pacTaHus. B
KAloueBOM yuacTke N21 HabAloAaAach YNAOTHEHHAsi KOPKA B MOBEPXHOCTHOM MOYBEHHOM cAoe. Ha-
OAIOAQETCS HEPABHOMEPHOE eCcTCeCTBEeHHOe BO30OHOBAEHME COCHbI OObIKHOBEHHHOM MOCAE MoXKapa.
[penmMyLLLeCTBEHHO APY>KHbIE BCXOAbI CEMSIH CBSI3aHbl C 6OAEe YBAQXKHEHHBIMM HU3MHAMM U Pa3pbIX-
A€HHbIMM yyacTKamu nous. K hakTopam npensTcByOLMM eCTECTBEHHOMY BO30OHOBAEHMIO COCHOBbIX
AECOB OTHOCSITCS FAYOOKOe MPOropaHns AeCHOM MOACTMAKM M MOYBEHHOrO MOKPOBA, MeXaHWyeckoe
BO3AENCTBME HA MOYBY U CesHLbl TEXHWMKM, UCMOAb3YEMOI AASl Pa3paboTKu rapei, rpub BOAHMCTas
pm3uHa (Rhizina undulata) koTopbii nopaxkaeT KOPHU AEPEBbEB XBOMHbBIX MOPOA,

KAtoueBble cAOBa: AeC, MOCAENOXKapHOe COCTOSHME, BOCCTAHOBAEHME AeCa, KAIOUYEBOM Y4acCToK,
CaHWTapHOe COCTosIHWE AepeBbeB, KocTaHarckas 06AaCTb.

Introduction

Forests are one of the most economically
significant natural landscape formations on the
planet, the formation and evolution of which is
largely associated with the impact of the pyrogenic
factor. They perform extremely important
environment-forming and stabilizing functions,
largely determining the ecological balance in the
biosphere [1-3].

Forest fires are an eternal companion of forests,
largely determining the current appearance of forest
cover in vast areas. The role of fires is especially
great in plantations of light coniferous tree species

(pine forests, larch forests), which due to their
natural biological features are most exposed to fire
loads. Here fires act as the leading and sometimes
the only forest-forming factor, which, depending
on the nature of fire impact, determines the degree
of environmental transformation, composition and
structure of forest communities, directions, rates of
regenerative succession and dynamics of renewal
processes [4-7].

Natural and climatic features of Kostanay
region are determined by its inland location. Six
of the seven key areas are located on the territory
of the “Semiozero Forestry Institution” (Figure 1).
The total area of the forestry institution is 62359
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hectares. The forestry institution is structurally
divided into four lesnichestvo — Novonezhinskoye,
Kalininskoye, Amankaragai and Arkalykskoye. The

length of the territory of the forest establishment
from north to south is 480 km, from west to east —
400 km [8].

B0 53

52°270"

Figure 1 — Map of key areas of Kostanay region

The territory of key sites 1,3,4,5,6,7 belongs to
the steppe zone, in the subzone of arid steppes. The
area of steppe pine forests in the ancient Abugo-
Tobolskaya trough of ancient runoff represents
two sandy, north-eastward elongated, disconnected
massifs within the boundaries of the northern half of
the steppe landscape zone.

The main forest forming species is the common
pine, other species are birch and aspen, bush willow,
rose hips, tavolga forming both pure and mixed
stands.

Forests are located only on ancient alluvial
sands, along the tops of ancient dune ridges and
upper parts of their slopes. Birch and aspen forests
are confined to the lower parts of the slopes of sandy
ridges and are often adjacent to the shores of salt
lakes. Shrub willow, honeysuckle are confined to
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the banks of rivers and lakes. Rosehip, tavolga grow
along soyas and slopes.

On clearings and glades sandy forage steppes
are formed. On the borders of the hog massifs there
are characterized by not wide strips of meadow-
solonchak vegetation.

Steppe vegetation is represented by St. John’s
woad (Stipa pennata), Becker’s tipczak (Festuca
beckeri), bluebunch (Koeléria glauca), Siberian
honeysuckle (Agropyron sibiricum (Willd.) P. Beav.
Beav.), wormwood (Artemisia). The cover of the
southern part of the institution is represented mainly
by wormwood-solanaceous and grass-wormwood
vegetation.

The climate of the Semiozero Forestry, remote
from large water areas, is sharply continental, with
hot, dry summers and cold, low-snow winters. Low
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winter and high summer temperatures combined
with dry weather, dust storms, late spring and
early fall frosts negatively affect the growth and
development of tree and shrub vegetation. Favorable
climate factors include a large abundance of solar
radiation and a rather long frost-free period.
Unfavorable climatic factors of the region are
droughts, dry winds, strong winds, dust storms, late
spring and early autumn frosts, severe frosts in winter,
snow blizzards and low precipitation, increasing
aridity to the south, high evaporation rate. The
combination of high temperature, low humidity, and
high wind speeds determine atmospheric droughts,
which cause a decrease in soil moisture reserves to
a level unavailable to plants. The cumulative effect
of drought is expressed first of all in the reduction of
growth processes in tree and shrub vegetation and
forest crops, which in case of a long dry period can
lead to the death of plants. The existing distribution
of pine, birch, aspen and various shrub plantations
follows quite naturally from the peculiarities of
climatic factors of the forest area. The relief of the
territory where the key areas are located is rather
complex, its origin is connected with alluvial and
subsequent aeolian processes. Aeolian relief forms
alternate with gentle sandy ridges and lower sloping
hills with small hollows between them. Meadow-
steppe plains form a winding network of arms among
the elevated hilly sands. In some places, especially
in lower parts along hillocks and ramparts, they
have the character of floodplain meadows, flooded
in spring by melt water and sometimes swamped.
Soil-geographical zoning most fully reflects the
peculiarities of the natural environment of individual
regions and districts, because in addition to the
features of relief, climate and water regime, it also
takes into account the nature of the soil cover of the
territory. Climate, relief, parent rock, flora and fauna,
as well as human activity have a great influence on the
intensity and diversity of soil formation processes.
According to soil zoning, the area of the institution
location is referred to the subzone of chestnut, brown
soils. Soil-forming rocks are white sands, sandy
loam, loams, loams, which lie on pistachio clays. On
the tops of high sandy hillocks and parts of slopes,
where groundwater is deeper than 7 meters from the
surface, soils are not soaked and are represented by
soddy-sandy varieties. In closed depressions, under
pine islands, malt, meadow and meadow-chestnut
soils develop. On low sandy outbursts, in hollows
and more extensive depressions among sands, soils
are characterized by leaching type of moistening.
Podzolistogley and peat-gley soils are formed under
conditions of high groundwater table and constant

sufficient moistening. On meadow-steppe areas,
near hollows, depending on hydrological regime
and depth of underlying saline rocks saline soils
of hydromorphic series were formed to different
degrees [8].

The following soils were identified in the study
area: sod-pine soils; brown forest secondary-odder
soils; gray forest soils; dark-gray saline soils; solody
ogleenye soils; solodyzabolozochnye solonetsye
soils.

Forest fires from 2001 to 2019. According
to the forest fire zoning, the territory of the forest
establishment is referred to the Amankaragai forest
fire district with the duration of the fire-dangerous
period of 208 days. In the past audit period (18) on
the territory of the forestry institution 88 cases of
forest fires were registered, covering 5249.9 hectares
of the total area, including forested lands — 5010.7
hectares, represented by plantations and forest crops.
The main reasons of occurrence of lower forest fires
were: thunderstorms — 53 %, careless handling with
fire (through the fault of the population) — 22 %,
unidentified — 16 %, arson — 7 % and from steppe
fires, and from short-circuiting of electric wires — 2
%. According to the data of the forestry institution
the root stock of burnt and damaged wood amounted
to 660.07 thousand m3. The average area of forest
fire amounted to 59.6 ha [8].

The large forest fire that occurred in September
2022 is worth noting separately, as the fire covered a
huge area, and such a fire has not been recorded for
the last 30 years. The fire covered 29,392.4 hectares,
including forested area of 24,919.4 hectares.

Basaman forestry is located on the territory
of Auliekol administrative district. The total
area of the forestry institution is 44,898 ha. The
forestry institution is structurally divided into
four lesnichestvo — Kazanbas, Western and
Kondratievskoye.

The length of the territory of the forest institution
is from north to south — 48 km, from west to east —
35 km [9].

The territory of the Turgai depression within
the modern borders of Kustanay oblast, which
includes the territory of the forestry institution,
is characterized by peculiar natural conditions,
determined by its inland position and significant
extent from north to south. The large length of
the territory in meridional direction creates here a
consistent change of landscapes: forest-steppes in
the northern areas, steppes in the central part of the
region and semi-deserts in the south. The territory of
the Basamansky forestry institution, located in the
northern part of the Turgai depression, belongs to
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the steppe zone in the subzone of moderately arid
steppes.

The area of steppe pine forests in the ancient
Abugo-Tobolskaya trough of ancient runoff is two
sandy, north-eastwardly elongated, disconnected
massifs within the borders of the northern half of the
steppe landscape zone.

The main forest forming species is common
pine, other species are birch and aspen, forming
both pure and mixed plantations.

Forests are located only on ancient alluvial
sands, on the tops of ancient dune ridges and upper
parts of their slopes. Birch and aspen-birch forests
are confined to the lower parts of the slopes of sand
ridges and are often adjacent to the shores of salt
lakes — sorrows. On clearings and glades sandy-
hemlock steppes are formed. Not wide strips of
meadow-solonchak vegetation are characteristic for
hog massifs along their borders.

Steppe vegetation is represented by Stipa
pennata, Festuca beckeri, Koeleria glauca and
others. These grasses occur under the canopy of
sparse forest.

The climate of the forest, located in the center of
the continent far removed from large water areas, is
sharply continental with hot, dry summers and cold,
low-snow winters.

Low winter and high summer temperatures
combined with dry weather, dust storms, late spring
and early fall frosts have a negative impact on the
growth and development of forest vegetation and
make it difficult to introduce introductions into
plantations.

The main types of soils in the study area are as
follows. Turf-hog soils. Brown forest secondary —
sod. Gray forest soils. Dark gray silty soils. Solody.

During 1999-2019 on the territory of
Basamansky forest institution 147 cases of top and
bottom forest fires were registered, covering 4275.8
ha of the total area, including forested lands —2392.7
ha, represented by pine and birch plantations. The
root stock of burnt and damaged wood amounted
to 107.7 thousand m*. Causes of forest fires were
mainly caused by lightning.

The smallest area registered in the Book of
forest fires is 0.06 ha, the largest — 1941.7 ha (2010),
in Kazanbas and Western lesnichestvos.

The average annual number of forest fires for
the last 5 years is 24 cases on the area of 679.7 ha.
Out of 147 cases of fires 122 are lowland fires, 25
are highland fires. The average area of one fire is 29
ha [9].

As a result of a large forest fire that occurred in
September 2022 in Basamansky forestry institution,
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the fire covered — 10,380 hectares, including forested
area — 7,473.9 hectares.

The purpose of the research is to study and
analyze the post-fire condition and restoration of
forests on the territory of Kostanay region.

Materials and methods of research

The objects of the study were forest areas of
Kostanay region: seven key sites in Semiozerny and
Basamansky forestry institutions (Table 1).

Sample plots and data of their binding to the
quarterly network, their geographical coordinates
and altitude were determined, as well as the char-
acteristics of the terrain, soil and ground conditions,
and all forest components were described.

The location of the sample area was selected in
a part of the plot, homogeneous in all taxonomic in-
dicators and growing conditions, not closer than 30
m from a plot of another category. The size of the
sample area was determined by the need to have at
least 200 trees of the main forest element.

UAYV imagery to track the dynamics of natural
processes and assess the impact of fire in the forest.

Long-term unburned areas of forest or disturbed
forest land (clearcuts, burned areas) were used as con-
trol plots. The correspondence of the fire-treated plots
to the control plots was ensured by their belonging to
the same type of habitat conditions, identity of relief
and soils, similarity of species composition, pre-fire
completeness and age of stands; for disturbed plots —
by the age of cutting and previous fire.

To characterize the key areas, a field study form
is developed, which specifies the forest institution, le-
snichestvo, quarter, subdivision, area and protection
category. Then the area of the key plot and land cat-
egory are studied. The soil type of the key plot is de-
termined and soil density is determined using a Wile
SOIL soil density meter, as a decrease in organic
matter and physical clay content after fire leads to an
increase in soil density. Undergrowth is counted to
determine the dynamics of natural regeneration.

Stand bonitet, weighted average sanitary condi-
tion score, and fire type are determined. All trees
with a diameter at a height of 1.3 m greater than or
equal to 4 cm were counted. Tree diameter, height,
tree species, maximum canopy height, minimum
canopy height, trunk temperature, wood moisture,
proportion of crown shrinkage due to lowland fires
(%), percentage of crown damage (by high or severe
lowland fire), and condition category were deter-
mined. A tree was included in the enumeration if the
center of its trunk was within the boundary of the
sample area.
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Table 1 — Data on key sites

>
g o | Names of | Name of le- . Forest Forest Date Tree species Soil
5= . Coordinates block |allotment -
o » forestry snichestvo time Ne of samples| Ne of samples
S number | number
Semiozer- . 52°25°14.70"" N 20.09.2023 r. Pine bark
! noye Kalininsky | C1o1911.50 5 | 107 ! 10:15 (cinders) Envelope
Basamans- 52°25'52.55"" N 21.09.2023 1.
2 Koye Western 63°38°48 83" E 3 22 09-40 2022 r Envelope
3 Semiozer- |Novonezhin-| 52°30721.46"" N 20 | 22-23.09.2023 .| Pine bark Envelope
noye skoye 64°4’16.48" E 10:00 (cinders) p
Semiozer- |Novonezhin-| 52°30°47.54"" N 24-25.09.2023 1.
4 noye skoye 64°5'26.08" E ? 1 08:20 2022 ¢ Envelope
Shurf
5.1
. . , . . 0-5 sm
5 Semiozer- | Novonezhin-| 52°30°38.52"" N 7 5 26.09.2023 1. Pine bark 59
noye skoye 64°3°21.89"" E 09:15 (background) 520 sm
53
20-60 sm
Shurf
6.1
0-20 sm
. 6.2
. Novonezhin-| 52°3024.12"" N 27.09.2023 . .
6 | Semiozernoe skoye 64°4°0.61" E 7 22 07:35 Pine 20—21(; cM
40-60 sm
6.3
60-80 sm
. .. 52°2779.06"" N 28.09.2023 .
7 | Semiozernoe | Kalininsky 64°5'3.56" E 54 27 08:00 ash 2004 Envelope

The depth of burning was assessed visually by
examining the root necks and assessing the degree
of destruction of litter remaining after the fire, and
then comparing this data with the situation typical
for the same unburned area.

Fire type, form and severity were determined
by stand condition, including the extent of crown
damage and desiccation, height of char on trunks,
burned crust (bark) and root feet, and the extent of
burned ground cover, old stumps and deadwood.
The number of years since the fire and inter-fire in-
tervals were determined from trunk cuttings with
fire dried stumps and from stumps of cut dead trees.
The age and condition of the undergrowth were used
to determine the age of the fire.

Forest-typological description of sample areas,
assessment of sanitary condition, determination of
fire class, and taxation of stands were carried out in
accordance with generally accepted methods.

All trees with a diameter at a height of 1.3 m
greater than or equal to 4 cm were counted. The

diameter, height, tree species, maximum canopy
height, minimum canopy height, proportion of
shrunken crowns as a result of lowland fires (%),
and percentage of crown damage (in case of high or
strong lowland fires) were determined. A tree was
included in the enumeration if the center of its trunk
was within the boundary of the sample area.

In patches with small trees (most of them 10 cm
in diameter), 2020 m plots were laid out to count
them, and the maximum and minimum diameter and
average height were determined.

A typical sampling method of observation was
used to survey intact areas. Sample plots were se-
lected in fire-affected stands and in control plots that
had not been exposed to fire for a long time.

The age of the main forest element was deter-
mined by counting the number of annual layers on
cores taken with an age drill at the root neck or on
stumps from 3-5 felled trees. The age of other for-
est elements was determined by eye, if necessary,
on 1-3 felled model trees or with the help of an age
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drill. Diameter was measured with a measuring fork
at a height of 1.3 m, height with an electronic al-
timeter, moisture with a wood moisture meter, and
temperature with a pyrometer.

Sampling of soils and vegetation for laboratory
studies of soil properties and composition to study
changes after fires. Study of changes in the chemi-
cal composition of soils compared to background
soils. Study of changes in chemical composition of
tree bark compared to bark of trees not exposed to
wildfire.

In the test areas, the description and accounting
of undergrowth and self-seeding were carried out on
the accounting sites, while the amount of preserved
and post-fire undergrowth was calculated in accor-
dance with the recommendations of A.l. Buzykin
and A.V. Pobedinsky.

The description and accounting of undergrowth
and self-seeded trees was carried out on the sample
plots, and the amount of preserved and post-fire
undergrowth was counted in accordance with the
recommendations of A.l. Buzykin and A.V. Pobe-
dinsky.

Determination of type, composition, complete-
ness, bonitet according to the table of M.M. Orlov,
age, average height of forest plantations, as well as
the stock per hectare and on an allotment before the
fire with the help of sample plots and according to
the forest inventory data.

To record and characterize undergrowth and un-
dergrowth within the trial area, at least 10 test plots
(representing about 0.25-2.0% of its area) of square
shape of 2x2 m or 1x1 m (in case of dense distribu-
tion) were laid out. In case of uniform undergrowth
distribution, the plots were laid uniformly over the

Table 2 — Scale of sanitary condition of trees [10]

area. In sample plots with clumps of undergrowth,
the percentage of area occupied by clumps or groups
was determined; the undergrowth was counted sepa-
rately for each placement category. The number of
undergrowth on average per 1 ha was determined
taking into account areas occupied by clumps and ar-
eas with evenly spaced undergrowth. Undergrowth
was counted in 5 height groups: up to 0.10 m; 0.11-
0.25 m; 0.26-0.50 m; 0.51-2.0 m; more than 2.0 m.
According to its condition, it was subdivided into re-
liable, doubtful and shrunken. Specimens with axial
shoot growth exceeding the growth of neighboring
lateral shoots, with green needles (leaves), without
mechanical damage, free of phyto-diseases, and free
of entomological pests were considered as reliable.
For each height group, the average age of the under-
growth was determined by counting the number of
annual layers or whorls in 5 average specimens. Un-
dergrowth was noted in relation to micro- and nano-
relief elements, to the degree of ground cover burn-
ing, species composition of living ground cover,
canopy closure or other forest features. At the sites
we counted undergrowth by species, determined av-
erage height and density.

Determination of forest sanitary condition. At
least 200 trees were counted on the sample plots,
their enumeration was carried out, diameter was
measured with a measuring fork at a height of 1.3 m,
and height was measured with an electronic altim-
eter. During the enumeration, trees are divided into
categories of sanitary condition. The sanitary condi-
tion of trees is determined according to the scale in
force in Kazakhstan, according to Annex 20 to the
Rules of forest felling in the areas of the state forest
fund [10]. Table 2.

Signs of tree condition by species

Category Score
gory Conifers

Deciduous

I —no signs of
weakening

The crown is dense, needles are green, no
desiccation, no damage

Crown dense, foliage green, no drying, no damage

1I — weakened

damage to trunk.

Crown weakly openwork; needles green, light green
or scorched (burnt) not more than 1/3; drying of
some branches, damage to some root paws, local

Crown slightly openworked; foliage falls off early or is
eaten by 25%; individual branches withered; localized
damage to trunk and root paws; sporadic water shoots

III — severely
weakened

damage.

Crown strongly openworked; needles light green
or gray or matt, or eaten off (burnt) up to 2/3, very
weak growth, desiccation of up to 2/3 of the crown,
damage to root paws or trunk, ringing them up to
2/3; attempts of settlement of trunk pests; fruiting
bodies of fungi or other signs of severe trunk

Crown strongly openworked; foliage very small, light
colored, early yellowing and falling off, very weak

or no growth; up to 2/3 of crown withered; trunk and
root paws damaged on 2/3 of circumference; sap flow
on trunks and skeletal limbs; attempted or localized
dispersal of trunk pests; abundant water shoots; fruiting
bodies of fungi on trunk
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Table continuation

Signs of tree condition by species

Category Score
gory Conifers

Deciduous

Crown strongly openworked; needles gray,

IV — withered

yellowish or yellow-green, falling off, very weak
or no growth; drying of more than 2/3 of branches;
damage to trunk and root paws more than 2/3 of
circumference; signs of settlement by stem pests

More than 2/3 of crown withered or shriveled; more
than 2/3 of trunk circumference and root feet damaged;
signs of stem pest infestation; shriveled water shoots

previous years)

V- fresh Gray, yellow or br‘own, pgrtlally ¢ rumbhpg needles, Leaves shriveled, wilted or absent; partial loss of bark;
deadwood partial bark fall, signs of infestation or flight of stem | . . .

signs of infestation or stem pests.
(current year) pests.
VI-old No needles; bark and small twigs partially or Leaves absent; bark and small twigs partially or
deadwood (of completely fallen off; flight holes of stem pests; completely fall off; flight holes for stem pests; under

fungus of wood-destroying fungi under the bark

bark fungus of tree-destroying fungi.

The weighted average sanitary condition score
by number of trees (Bg) was determined by the
formula:

Bg = z1nl+z2n2+73n3+74n4+z5n5+7z6n6,
nl-+n2+n3+n4+n5+n6
where,
z1...26 — tree condition categories 1 to 6;
nl...n6 — number of trees in the sample area
with the corresponding condition category, pcs.
Sanitary condition was assessed according to the
generally accepted scale (Table 3) [11, 12].

Table 3 — Assessment of stand condition depending on the value
of weighted average condition score

Value of weighted average Sanitary condition of forest
score stands
1,0-1,5 Healthy
1,6-2,5 Weakened
2,6-3,5 Severely weakened
3,6-4,5 Shriveling
4,6- and more Withered

Signs of damage or burning of trees, their
separate parts and various components of biocenosis
were determined according to the approved rules of
accounting, determination and compensation for
damage caused by fires in the forest fund [12].

Filming was carried out with DJI Mavic 3
Pro Fly More Combo + DJI RC. Photo and video
footage obtained by drones, both by conventional
and special cameras, provides a complete picture
of forest areas and their condition, including
information on tree species and heights and their

exact location in accordance with GPS coordinates,
which is certainly necessary for effective and
sustainable forest management. In the course of
analyzing the obtained images, fire boundaries were
specified for a number of key observation points
located in different landscape-forming conditions.

The cameral stage includes processing of the
collected materials, laboratory studies of soils, tree
bark, structuring of information, and preparation of
reports.

Results of field studies

The key site Ne 1 is located in subdivision
1 of quarter 107 of Kalininsky lesnichestvo of
Semiozerny forestry institution. The area of the
forest section is 9.2 hectares, according to the
category of protection this forest area belongs to
the field — and soil-protective forests, there are
artificial plantations, i.e. forest cultures, which are
56 years old. The average height of plantations
is 14 meters, and the average trunk diameter at
a height of 1.3 meters is 16 centimeters. In this
area, the main forest forming species is common
pine. The growing stands belong to the III bonitet.
Average weighted score of sanitary condition is 5.
Soil type is chestnut soils with density index 150
on the instrument dial 0-14 cm/kg2, i.e. favorable
conditions for growth.

According to the last forest inventory conducted
in 2019, the completeness of plantations is 0.7 and
the average wood stock is 165 m3 per hectare, that
is, on this allotment before the fire the wood stock
was 1518 m3 [8].

This site was selected as one of the key sites
due to the fact that in this area trees were massively
fallen, broken off at a height of 2.5 — 3.5 meters and
scattered in two opposite directions, as a result of
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the so-called “explosion”, which occurred due to the
oncoming flames (Figure 2).

The type of fire is defined as riding of medium
intensity [13]. Soil and bark samples of damaged wood
were taken at this site in order to determine the chemical
composition and changes after the fire. The top layer of
the soil is slightly compacted at a thickness of 5 cm.

As a result of heavy rainfall, from August 30 to
September 20, 2023, a process of natural renewal

is observed, that is, seedlings (self-seeding) of
ordinary pine aged 20-30 days. The appearance of
seedlings is due to the presence of intact fruiting
pine plantations, the so-called testes. On average,
there are about 1-2 seedlings per 1 m2, and there are
also separate areas where there is an accumulation
of seeds, mainly lowlands with accumulation of
moisture and places where there is a soil injury that
promotes natural regeneration (Figure 3).

Figure 3 — Key area 1. Natural renewal of pine
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The wavy rhizina mushroom (Rhizina undulata),
characteristic of scorched soils, campfires and
harems, is found. The wavy rhizina fungus (Rhizina
undulata) can infect the roots of coniferous trees,
which are 20-50 years old, which is an unfavorable
factor for seedlings. Coniferous trees are mainly
affected by wavy rhizina (Rhizina undulata),
whereas the roots of deciduous trees are not affected
by the wavy rhizina mushroom (Rhizina undulata)
(Figure 4).

No sampling plots were laid to determine the
sanitary condition of plantations due to the absence
of trees growing on the root.

This key area is littered with fallen trees,
some of which are in non-lethal condition. Natural
regeneration is due to undamaged seedlings and
abundant precipitation. Undergrowth accumulation
is associated with lowlands and moisture
accumulation.

Key site No. 2 is located in subdivision 22
of quarter 3 of the Western forestry block of the
Basaman Forestry Institution. The area of the forest
section is 5.3 hectares, according to the category
of protection this forest area belongs to the field —
and soil-protective forests, where there are artificial
plantations, i.e. forest cultures, the age of which is
44 years. The average height of plantations is 12
meters, and the average trunk diameter at a height of
1.3 meters is 14 centimeters. In this area, the main
forest forming species is common pine. The growing
stands belong to the III bonitet. At this site, the
minimum height of soot is 1.0 m, and the maximum
height of soot is 4.0 meters. According to the results
of reconnaissance survey the main number of trees
belongs to the IV category of tree sanitary condition.
Soil type is hog sand with density index of 100 on
the dial of Wile Soil density meter, i.e. from 0-14
cm/kg?, which is favorable conditions for growth.

Figure 4 — Key site 1. Rhizina undulata

According to the latest forest inventory,
conducted in 2019, the completeness of plantations
is 0.7, and the average wood stock is 134 m? per
hectare, that is, on this section before the fire the
wood stock was 710.2 m? [8].

This site was selected as one of the key sites due
to the fact that the main species here is pine as a
forest crop, which is more susceptible to forest fires
compared to natural stands.

A sample plot of 0.2 hectares was established at
this site, where a complete enumeration of trees was
carried out to determine the sanitary condition and
taxation characteristics of trees.

The age of the crops is classified as middle-
aged. This plot serves as a determinant of the
flammability of forests of this category at the
specified completeness and forest type. And also
the uniqueness of this plot is that it is located at the
forest edge and has different degrees of fire damage
(Figure 5).

The type of fire was determined to be a lowland
runaway fire of moderate to severe intensity. In this
plot, a sample area was established and a complete
census was conducted to determine the sanitary
condition of trees, and soil and bark samples of
damaged wood were taken.
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Figure 5 — Key area 2 top view

At this site, the fire did not fully cover the
key area in medium-aged pine stands. There are
completely burned trees, live ground cover, and
small areas where there was a downward runaway
fire of medium intensity, which slightly damaged
the thick bark of trees. There is also a forest edge
not damaged by fire.

In this key area there are old-growth forest
crops, which prevent the growth of self-sown trees
of natural origin, but after the fire, as a result of the
cessation of growth of individual trees, self-sown
pine trees appeared en masse.

Key site No. 3 is located in section 1 of quarter
20 of the Novonezhinskoye lesnichestvo of the
Semiozero forestry institution. The area of the forest
section is 9.2 hectares, according to the category
of protection this forest area belongs to the field —
and soil-protective forests, there are natural forest
plantations, the age of which is 93 years. The
average height of plantations is 21 meters, and the
average trunk diameter at a height of 1.3 meters is
28 centimeters. The main forest-forming species in
this area is the common pine. The growing stands
belong to the III bonitet. According to the results
of reconnaissance survey the main number of trees
belongs to II and III categories of tree sanitary
condition. Soil type is hog sand with density index
100 on the dial of Wile Soil density meter, i.e. from
0-14 cm/kg2, which is favorable conditions for
growth.
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According to the latest forest inventory
conducted in 2019, the plantation completeness
is 0.5 and the average timber stock is 195 m3 per
hectare, which means that this allotment had a
timber stock of 1794 m3 before the fire [§8].

This plot was selected as a background (control)
undamaged by fire forest area, where the main
species of natural origin grows, as well as single
trees of birch as a companion species. Figure 6.

A temporary sample plot of 0.25 ha was
established at this site, where a complete enumeration
of trees was made to determine the sanitary condition
and taxation characteristics of trees. The plantations
are of old-growth age, and there is a mixed-age
undergrowth (Figure 5).

As this key area is covered with natural
plantations with clearings, there is a gradual natural
regeneration by self-seeding. The dying off of
overgrown stands is also observed as a process of
natural forest regeneration[12]. During the period of
planned thinning on the places of skidder tracks and
lowlands there is an accumulation of undergrowth.

The key site No. 4 is located in section 11 of
quarter 9 of the Novonezhinskoye lesnichestvo of
the Semiozero forestry institution (Figure 7). The
area of the forest section is 0.2 hectares, according
to the category of protection this forest area belongs
to the field — and soil-protective forests, there are
natural forest plantations, i.e. self-seeding at the site
of'the fire, which are 17 years old. The average height
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of the plantations is 4 meters, and the average trunk
diameter at a height of 1.3 meters is 8 centimeters.
The main forest-forming species in the area is the
common pine. The growing stands belong to the 111
bonitet. At this site, the minimum height of soot is
2.5 meters, and the maximum height of soot is 17.0

meters. The type of fire is defined as a top fire of
medium intensity crops completely burned to the
point of cessation of growth. The soil type is hog
sand with a density index of 100 on the Wile Soil
density meter dial, i.e. from 0-14 cm/kg2, which is
favorable growing conditions.

Figure 6 — Background (control) undamaged by fire forest plot

In this key participatory area a sample plot was
also established on the area of 0.25 ha to determine
the condition of trees. In the cultures all plantations
belong to V category of sanitary condition. There
are also birch plantations in the crops, which have
started regeneration.

According to the data of the last forest inventory
conducted in 2019, the completeness of the stands
is 0.6, and the average wood stock is 21 m3 per
hectare, that is, on this allotment before the fire the
wood stock was 12.6 m3 [8].

A 0.2 ha sample plot was established at this site,
where trees were counted to determine the sanitary
condition and taxation characteristics of the trees.

In order to assess the self-restoring capacity of
the forest, the forest area where a large forest fire
occurred in 2004 was selected as a key site. At the
time of the survey, natural plantations and forest
crops were observed on the site of the former fire
(Figure 8).

An area where natural regeneration occurred was
selected. A temporary trial plot was also established
to assess the condition of the forest plantations. In

terms of growth and development, as well as other
taxation characteristics, the plantations correspond
to their age, have good annual growth, the impact of
pests and diseases is not observed. Trees belong to I
category by sanitary condition.

There are single stands of birch trees older
in age and aspen stands of the same age as the
main species and younger. The above-mentioned
associated species are strongly depressed and there
is a displacement of them by stopping their growth.
There are also intraspecific natural decay — single
dry and depressed pine stands, which is normal in
stands with high completeness.

For normal further growth and high-yielding
stands, thinning is necessary, which in turn also
reduces fire risk and the occurrence of wildfires.
As growth progresses, high-floor stands are
susceptible to pest and disease infestation. The
natural regeneration of 2005 at the moment of the
survey is growing evenly, the stands are healthy,
crowns are closed, no further regeneration is
observed, as mature stands hinder the growth of
seedlings.
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Figure 7 — Key area 4

Key site No 5 is located in sections 4 and 5 of
quarter 7 of Novonezhinskoye lesnichestvo of
Semiozernoye lesnichestvo of the Semiozernoye
forestry institution.

In section 4 of quarter 7 there are natural
plantations, the area of the section is 1.3 hectares,
according to the category of protection this forest
area belongs to the field — and soil protection
forests, the age of which is 73 years. The average
height of plantations is 18 meters, and the average
trunk diameter at a height of 1.3 meters is 20

centimeters. The main forest-forming species in
the area is the common pine. The growing stands
belong to the III bonitet. Soil type is hog sand with
density index 130 on the dial of Wile Soil density
meter, i.e. from 0-14 cm/kg?, which is favorable
conditions for growth.

According to the latest forest inventory,
conducted in 2019, the completeness of the stands
is 0.5, and the average wood stock is 170 m* per
hectare, that is, in this section before the fire, the
wood stock was 221 m® [8].

Figure 8 — Key site 4, top view

Since this plot is a forest edge, the fire intensity
was lower than in the neighboring plot with forest
crops. Also, the fullness of the plantation has a great
influence.
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In section 5 of quarter 7 there are artificial
plantations, the area of the section is 1.2 hectares,
according to the category of protection this forest
area belongs to the field — and soil protection forests,
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the age of which is 44 years. The average height
of plantations is 14 meters, and the average trunk
diameter at a height of 1.3 meters is 12 centimeters.
The main forest-forming species in the area is the
common pine. The growing stands belong to the
IT bonitet. According to the data of the last forest
inventory, conducted in 2019, the completeness of
plantations is 0.8, and the average wood stock of
188 m3 per hectare, that is, in this section before the
fire wood stock was 225.6 m? [8].

It is worth noting that on the sites where pine and
a number of other coniferous species were burned,
the first to naturally appear are seedlings or shoots of
birch (Figure 9). In turn, these species during the next
20-30 years prepare the ground for mass growth of the
main species. But they can also grow simultaneously
with self-seeding of the main species. Due to their
biological peculiarity — fast growth, deciduous
species, in particular birch overtakes the main species
in growth during the first vegetation period.

J
| LI

U {3

Figure 9 — Key Site 5. Birch regeneration after the fire

In natural stands there are trees belonging to
category IV that have preserved the upper part of
the crown, and these trees may serve as seedlings
for natural regeneration in the future. Seedlings of
15-30 days old are also observed here in separate
clumps. On average 5-6 pieces per 1 m?.

In this subdivision of key plot Ne 5, a medium-
intensity overhead fire occurred, and stands up to
the top were completely affected by the fire with no
possibility of continued growth.

In this key area in Section 5, the forest floor,
which was storing seed stock, was deeply burned,
which will have a negative impact on natural
regeneration.

In this key plot in Section 5, the forest litter,
which stored seed stock, is deeply burned, which
will have a negative impact on natural regeneration.

The key plot Ne 6 background plot is located in
subdivision 32 of quarter 7 of the Novonezhinskoye
lesnichestvo of the Semiozernoye lesnichestvo of
the Semiozernoye lesnichestvo.

The area of the forest section is 1.4 hectares,
according to the category of protection this forest area
belongs to the protective forest belts along railroads

and highways, there are natural forest plantations,
the age of which is 93 years. The average height of
the plantations is 20 meters, and the average trunk
diameter at a height of 1.3 meters is 28 centimeters.
The main forest-forming species in this area is the
common pine. The growing stands belong to the III
bonitet. Soil type is hog sand with density index 100
on the dial of Wile Soil density meter, i.e. from 0-14
cm/kg?, which is favorable conditions for growth.

According to the latest forest inventory
conducted in 2019, the fullness of the stands is 0.6
and the average wood stock is 204 m® per hectare,
i.e. the wood stock in this plot before the fire was
285.6 m’.

At this site, a trial area of 0.25 hectares was
established, where a complete enumeration of trees
was made to determine the sanitary condition and
taxation characteristics of trees.

This key site was selected as a background site
characterized by a typical pine forest growing near
the highway and the settlement, and birch plantations
are also found. The anthropogenic load on the site is
high, as the site is located near the settlement and
along the highway. In terms of age, the stands are
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old-growth. Undergrowth is present in this plot,
but with poor dynamics. Mature plantations do not
allow growth of young trees, only in a small area,
where there is an unshaded and warmed area with
tree crowns, there are shrubs and young pine trees.
Birch stands are declining due to displacement of
the main species.

Key site No. 7 is located in section 27 of quarter
54 of Kalininsky lesnichestvo of Semiozero forestry
institution. The area of the forest section is 5.6
hectares, according to the category of protection,
this forest area belongs to the protective forest belts
along railroads and highways, there are natural
forest plantations, the age of which is 53 years. The
average height of plantations is 16 meters, and the
average trunk diameter at a height of 1.3 meters is

16 centimeters. The main forest-forming species in
this area is the common pine. The growing stands
belong to the II bonitet.

Soil type is hog sand with a density index of
100 on the dial of the Wile Soil density meter, i.e.
from 0-14 cm/kg?, which is favorable conditions for
growth.

According to the last forest inventory conducted
in 2019, the completeness of the stands is 0.7 and
the average wood stock is 204 m3 per hectare, i.e.
in this allotment before the fire the wood stock was
1142.4 m3 [8].

In this plot, there was an upward fire of medium
intensity, and the plantations up to the top were
completely affected by the fire without the possibility
of continued growth (Figure 10).

Figure 10 — Key Site 7.

At this site the minimum height of soot is 14.0
m, and the maximum height of soot is 18.0 m.
According to the survey on sanitary condition of
plantations belong to V category. During the field
survey it is observed that after the fire the natural
regeneration is weak, in general the undergrowth on
the site and before the fire was insignificant, only
single young trees. Weak regeneration is due to the
high density of stands, where mature stands hinder
the growth and development of undergrowth. Forest
litter was completely burned in the fire, and soil
seed reserves were destroyed. The process of natural
regeneration is possible only after the development
of the burned area, i.e. after removal of burned trees
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from the area and soil damage during skidding
and other logging operations. This increases the
likelihood of self-seeding of seeds from nearby seed
trees.

Conclusion

Thus, we have surveyed 7 key areas, among them
the most affected by the forest fire are key areas No.
5 and No. 7, where there was a top fire of medium
intensity. It should be noted that in the key site No.
5 in section 5 of quarter 7 of Novonezhinskoye
lesnichestvo there are middle-aged forest cultures
(44 years), and in the key site No. 7 in section 27
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of quarter 54 of Kalininskoye lesnichestvo there
are middle-aged natural plantations (53 years). The
similarity of the two plots is their high fullness (0.7
—0.8), bonitet (II) and stock per 1 hectare (190 m3).
The plantations in these plots burned completely
without the possibility of continued growth and
regeneration, the height of the soot is over 12 meters.

We estimate the average bonitet of all studied
key sites as III and this is due to untimely harvesting,
which resulted in a decrease in the annual growth of
the plantation. Sanitary condition of plantations in
key sites Nel, Ne5, No7 is unsatisfactory in comparison
with other sites. Soils of the investigated key sites
are not compacted and favorable for growth. In key
plot No.1 there was a compacted crust in the surface
soil layer.

Uneven natural regeneration of common pine
after the fire was observed. Predominantly friendly
seed sprouting is associated with more moistened
lowlands and loosened soil areas.

Factors hindering the natural regeneration of
pine forests include deep burning of forest litter and
soil cover, mechanical impact on soil and seedlings
of machinery used for the development of burned
areas, Rhizina undulata fungus, which affects the
roots of coniferous trees.

Low intensity of natural regeneration is
expected in key areas Ne 5, Ne 7, where forest litter
was completely burned during a strong fire, soil seed
stock was destroyed. In the same way, during the
development of burned areas the already appeared
sprouts will be destroyed under the wheels of
machinery.

The main factor contributing to natural
regeneration of burned forests is abundant
precipitation both in spring and fall. The natural
recovery process after fire is uneven. The prolonged
drought, which in 2022 contributed to the rapid
spread of the fire, has also hindered natural
regeneration in the forest in recent years. In 2023,
the summer was also dry, with prolonged rains
only at the end o the summer, which favored the

germination of pine seedlings. Seed material that
failed to sprout in spring began to sprout in the fall,
mainly in lowlands where moisture lasts longer.
Also during field inspection of the fire sites spring
sprouts were found on the sites of winter felling,
during which skidding of fallen trees took place,
which in turn damaged the topsoil, contributing to
the entry of seeds into favorable, relatively prepared
for sprouting soils. For the pine forests of this region,
moisture, or rather its high level, plays a key role.

Forests that have been damaged by fire urgently
need to be developed and cleared to avoid the spread
of secondary stem pests and diseases. But this
increases the risk of death of young pine seedlings
that have already appeared during mechanized works.

The observation series presented in the study
are undoubtedly short and do not cover a succession
cycle of 100 or more years. At the same time, they
make it possible to identify certain regularities of
post-pyrogenic forest dynamics to analyze the speed
and direction of these processes, as well as to use
them in practical activities.

The study of recovery dynamics processes
makes it possible to determine the nature and
speed of compensation by plant communities for
the changes caused by the disturbance factor. The
recovery time of a plant community after a distur-
bance (stabilization time or relaxation time) is its
fundamental characteristic. In this connection, the
study of recovery processes of boreal forests af-
ter external disturbances, as well as a comparative
analysis of the features of organization of disturbed
and undisturbed communities is an urgent modern
problem. The results of the conducted research can
be useful in solving the question of the necessity to
carry out reforestation measures on the burned areas
of Kostanay region.

This study was undertaken as part of grant
funding for scientists awarded for scientific and (or)
scientific and technical projects from 2023 to 2025
by the Ministry of Science and Higher Education of
the Republic of Kazakhstan (IRN Ne AP19678305).
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OCOBEHHOCTHU 3KOAOTO-TEOTPA®UYECKOM MPUYPOYEHHOCTU
PEAKOIO BUAA TULIPA BORSZCZOWII REGEL (LILIACEAE)
B MPEAEAAX KA3SAXCTAHA

B cratbe npeACTaBA€Hbl Pe3yAbTaTbl KPUTUUECKOIO MPOCMOTPA AOCTYMHbIX repb6apHbIx 06pasLoB
Tulipa borszczowii Regel (Liliaceae) — peakoro B1aa, 3aHeCceHHOro B [lepeyueHb peAKMX M HAXOAALLMXCS
MoA yrpo3oi ncuye3HoBeHus BUAOB pacTeHui (2006); KpacHble kHurn: Kasaxckon CCP (1981), KOxHo-
KasaxcraHckoi (TypkecTtaHckorn) obaactu (2002); Pecny6amnkmn Kasaxcran (2014), Kbi3bIAOPAMHCKOWA
o6aacTn (2014). LleAbto MCCAEAOBaHMS SIBASIAOCH M3YY€HME ero COBPEMEHHOrO PacrpoCTpaHeHus 1
3KOAOTMYECKOM MPUYPOUYEHHOCTU AAS BbISIBAEHWS MOTEHLIMAAbHBIX MECT MpOoU3pacTaHus B MpeAeAax
Pecny6Anku. BbiAM MPOCMOTpPEHbI 06pa3Lbl U3yUaeMOoro BUAQ, XPaHSLLMECS B TaKMX KPYHbIx [epbapusix,
kak: AA, TASH, MW, LE. Bcero 3a Bpemst uccaepAoBaHmst 6bIA0 NPocMoTpeHo 147 repbapHbix 06pasLoB.
Takxke B npouecce paboTbl ObIA OCYLLLECTBAEH CKPUHUHI OTEYECTBEHHbIX M 3apyBeXKHbIX MCTOYHMKOB
(BKAtOYAs IAEKTPOHHbIe 6asbl AQHHbIX), COAEPXKALLMX MHGOPMaUMIO O MecTax npowu3pactaHus Tu-
lipa borszczowii. B pesyAbTaTe MCCAEAOBaAHMI AOMOAHEHO MOPOAOTMYECKOE OMnMcaHMe BuAa C
AeTaAM3aument AmManasoHa LBETOBOM ramMmbl AOAE OKOAOLIBETHMKA, YTOUHEHbl CeBepHble IPaHuLbl
Ka3axCTaHCKOWM Yactu apeaa Tulipa borszczowii, SIBASIOLLMECS OAHOBPEMEHHO CEBEPHbIMM MPEAEAaMM
pacrnpocTpaHeHu sl BUAA B LLEAOM M PACLLIMPEH CIUCOK (DPAOPUCTUYECKMX paiioHOB KasaxcTaHa B KOTOPbIX
OH 3ahMKCMPOBaH, COCTABAEHA KapTa-CXxemMa TOUYEeK MECTOHAXOXAEHUI BUAA B npeaeAax Pecnybamku,
CchOpMYAMPOBaHbI 324K HA AAAbHENLLINE UCCAEAOBAHMSI, B YaCTHOCTM HEOBXOAMMOCTb MPOBEAEHUS
OGMOMETPUYECKMX MCCAEAOBAHWMIA M YTOUHEHUS, KakK CEeBepO-3amnaAHbIX, TaK M CEBEPO-BOCTOUHbIX
npeaeaos npowvspacrtanus Tulipa borszczowii.

KaloueBble cAOBa: peaknii BUA, KpacHast kiura, Tulipa borszczowii, apean, repbaptbiii obpased,
KapTMpoOBaHMe.
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'Al-Farabi Kazakh National University, Almaty, Kazakhstan
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Peculiarities of ecological and geographical habitat
of the rare species Tulipa Borszczowii Regel (Liliaceae) within Kazakhstan

The article presents the results of critical review of available herbarium specimens of Tulipa borszc-
zowii Regel (Liliaceae) — a rare species listed in the List of Rare and Threatened Plant Species (2006); Red
Books: Kazakh SSR (1981), South Kazakhstan (Turkestan) region (2002); Republic of Kazakhstan (2014),
Kyzylorda region (2014). The aim of the study was to investigate its current distribution and ecological
habitat to identify potential growing sites within the Republic. Specimens of the studied species stored
in such major Herbaria as: AA, TASH, MW, LE were reviewed. A total of 147 herbarium specimens were
viewed during the study. Also, in the process of work was carried out screening of domestic and foreign
sources (including electronic databases) containing information on the places of Tulipa borszczowii
growth. As a result of the research: the morphological description of the species was supplemented with
detailing the range of color gamma of perianth lobes; the northern boundaries of the Kazakh part of the
Tulipa borszczowii area were specified, which are simultaneously the northern limits of distribution of
the species as a whole and the list of floristic areas of Kazakhstan in which it is fixed was expanded; a
map-scheme of the species locations within the Republic was drawn up; The tasks for further research
are formulated, in particular, the need for biometric studies and clarification of both the northwestern
and northeastern limits of Tulipa borszczowii growth.

Key words: rare species, the red book, Tulipa borszczowii, range, herbarium specimen, mapping.
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KasakcraH werinae cupek kesaecetin Tulipa borszczowii Regel (Liliaceae) TypiHiH,
3KOAOTUSIABIK-TeorpacusiAbIK GeArirepiHiH epekLueAikTepi

Makanapa Tulipa borszczowii Regel (Liliaceae) koaxeTimMal rep6apmii YAriA€pPiH CbiHM TypFblAaH
Kapay HaTUXKEeAepi KeATIpIAreH — CUpeK Ke3AECETIH >KOHEe >KOMbIAbIM KeTy Kayri TeHreH eCiMAIK
TYPAEPIHiH Ti3iMiHe eHrisiAareH cupek Typaep (2006); Kbi3bia kiTantap: Kasak KCP (1981), OHTyCTiK
KasakcraH (TypkicTtaH) 06Abichl (2002); KasakcTtan Pecnybamkachi (2014), Kpisbirnopaa 06AbIichl (2014).
3epTTeyAiH MakcaTtbl pecrnybAMKa LIEriHAE SAEYETTi ©Cy OPbIHAAPbIH aHbIKTay YLUiH OHbIH Kas3ipri
3aMaHfbl TapaAybl MEH 3KOAOTUSABIK, OPAMAACTbIPbIAYbIH 3epTTey GOAABI. 3EPTTEAETIH TYPAIH YATiAepi
AA, TASH, MW, LE cusakTbl ipi rep6apmii KOpAapbiHAQ CakTaAFaH. 3epTTey 6apbicbiHAQ OapAbiFbl 147
repbapwit yArici kapaaabl. CoHAaM-ak, >XymbIC 6apbicbiHaa Tulipa borszczowii ecy opbiHAAPbI TypaAbl
aKMapaTTbl KAMTUTbIH OTAHABIK, >KOHe LIeTeAAIK AepeKkKe3aepre (3AEKTPOHABIK, AepPeKKOPAAPAbI
KOCa aAFaHAQ) CKPUMHUHE >KYPTi3iAAl. 3epTTey HOTMXKECIHAE: TYACEPIKTEPHIH TYyC ramMmacbiHbIH
AMarnasoHbl erken-TerkKenAi TYPAIH MOPMOAOrMSABIK CHMMATTaMacbl TOABIKTbIPbIAAbI; TYPAIH, YKaArbl
TapaAybiHbiH, COATYCTIK wweri 6oAbin TabbiaatbiH Tulipa borszczowii aAmanasoHbiHbIH Ka3akKCTaHAbIK,
GOAITiHIH, COATYCTIK LekapaAapbl HAKTbIAQHABI >K8HE OA TipkeAreH KasakcTaHHbIH (PAOPUCTMKAADIK,
ayAaHAAPbIHbIH Ti3iMi KeHeMTiAAl; PecnybAmka weriHAe TYPAIH OpHaAacy HYKTEAEepiHiH KapTa-
cbi36achl XacaaAbl; OAQH 8pi 3epTTeyre apHaAfaH MIHAETTep, artan anTkaHaa Tulipa borszczowii
OCYiHIH COATYCTIK-6aTbIC KOHE COATYCTIK-LIbIFbIC LUEKTEPIH OMOMETPUSIABIK 3ePTTEYAEp XKYPridy KoHe
HaKTbIAQY KQXKETTIAIM TY)KbIPbIMAAAADI.

Ty#in ce3aep: a3 kesaeceTin Typ, Tulipa borszczowii, apeaabl, repbapwmii YArici, kapTara Tycipy.

BBenenue

B Hactositiiee BpeMsi B CBSI3U C MIOCTOSIHHO YCH-
JIMBAOLIEHCA AHTPONOIE€HHOW HArpy3Koil Ha IpH-
POJIHBIE 3KOCUCTEMBI B aKTHBHO Pa3BHBAFOIIUXCS
pernoHax HaOJrOaeTcsl CHIKEHNE OHMOJIOTHIECKO-
ro pazHooOpa3usi, B TOM YHCJIE ero 0OTaHUYECKOU
cocraBistonield. B mepByro ouepesb, 3TO KacaeTcs
pacTeHHWi YS3BHMBIX K Pa3IMYHOTO pojJa Hapy-
MEHUAM TMMOYBCHHO-PACTUTCIIBHOTO ITOKPOBA. Kaxk
MPaBWIO, B ATy TPYMITy MOMATAI0T OOJIBIIUHCTBO
pelKuX, 3HAUUTEbHASI YaCTh PEIMKTOBBIX U HEKO-
TOPBIC SHACMUWYHLIC BU/IbI.

KazaxcraH siBIsieTCsS OTHUM U3 [EHTPOB BUJIO-
BOTO pasHoobpasus poxa Tulipa L., mpencraBieH-
HOro B ero (iope 6onee 40 Bumamu. TrojbIaHsl,
MPOM3PACTAIONINE B MyCTHIHHBIX U TIOTYYCTHIHHBIX
permoHax, Ha KoTopbie mpuxoautcs 6omee 40% Tep-
PUTOpHHU HAllleH CTPaHbl, 3aHUMAIOT 0CO00E MECTO
U TpeOYyIOT MOCTOSIHHOTO BHUMAHHUS OOTaHHKOB.
Kax u nro0pie gpyrue BUABI 3TOTO poa OHH SBIIS-
FOTCS IICHHBIMH JIEKOPATUBHBIMU PACTEHUSIMH, TIEP-
CTIEKTUBHBIMHU ISl UCIIOJIb30BAHUSI B O3CJICHCHUH
TOpOJAOB W HACCJICHHBLIX ITYHKTOB HeHTpaHBHOFO u
ocobenHo HOxHoro KazaxcraHna, a Takke UCTOY-
HUKAMH FePMOIUIA3MBI JUIS CENEKIIMOHHON PaboThI.
TaK, WMCHHO MNPUPOAHBIC BUJbI THOJIBIIAHOB SBJIA-
FOTCSl IMKUMH COPOJIMYaMHU KYJIbTYPHBIX COPTOB.

Kpome TOro, moMHMO BBICOKO JEKOPATUBHBIX
CBOWCTB JUKOpACTyliue BUbI THOJIBIIAHOB MMCIOT

3HAYUTENFHYI0 OSTHUYECKYIO KYJIbTYPHYIO IICH-
HOCTb.

OCHOBHOI 11eJTBI0 HCCIICIOBAHUIM SBISLIOCH H3Y-
YEHHE COBPEMEHHOTO PACcIPOCTPAHEHUS H IKOJIOTH-
YECKOH MPHYPOUYESHHOCTH PEIKOTO IMPEICTABUTEIS
pona Tulipa L. — T. borszczowii Regel, BkiitoueHHO-
r'0 B COCTaB OCHOBHOTO JJOKYMEHTA IT0 OXPaHIeMbIX
rocyJapCcTBOM BHIaM, a UMEHHO B [lepedueHs pen-
KHX W HaXOSIIUXCS IO YIpO30 HCUS3HOBCHHS
BUJOB pacTeHui [1] juis BBISIBJIEHHUS MOTEHIHAAIb-
HBIX MECT IMPOU3paCcCTaHus B npesesax PecryOnuku.

MarepuaJibl 1 METOAbI

OOBEKTOM HCCIICIOBAaHUN SIBIISICTCS PEAKHIA,
3aHeceHHblll B KpacHyro kaury Kazaxcrana [2, 3],
a taxke B Kpacueie kuuru HOxuo-Kazaxcranckoit
(mprae Typkecranckoit) [4] u Kei3bopanHckoit [ 5]
obmacre#t Bun — Tulipa borszczowii Regel (Tronpman
Bopmiosa). On 6bu1 onncan B 1868 r. D.J1. Perenem
o coopam 1857 r. u3 Ilpuapansckux Kapakymos,
cnemanabix WU.I'. BopmoBeim (1833-1878) — wm3-
BECTHBIM pycCKUM OoTanukoMm: «Tulipa borszczowii
Regel, Bull. Soc. Imp. Naturalistes Moscou 41: 438
(1868)». Tun Buma XpaHUTCS B OT/IEIIC THITOBBIX 00-
paszuos I'epbapuoro ponna (LE) boranmueckoro nn-
crtutyta uM. B.JI. Komaposa B Cankt-IletepOypre.
Tam xe xpaHutcs repoapHslii oOpaser IToro BUaa,
coOpanHbIif B 1849 1. Ha mobepexbe ApanbCcKoro
MoOpsi (B OKPECTHOCTAX yKperieHus Paifbim) Tak-
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e HM3BeCTHbIM MoperaBareneM A.M.ByrakoBeiM
(1816-1869).

[IpeameroM wW3yueHHs SBUJIOCH COBPEMEHHOE
pacmpocTpaHeHue TronblaHa bopiioBa Ha ocHOBe
KPUTHYECKOTO MPOCMOTpa TepOapHBIX KOJIISKITHH,
a TaK)Ke CKPUHHHTA JJAHHBIX OTEYECTBEHHBIX, 3apy-
OCXKHBIX JIUTEPaTYPHBIX MCTOYHUKOB M COOCTBEH-
HBIX COOpOB aBTOPOB, OCYIIECTBIEHHBIX B KBI3HI-
JiopArHCKOM obmactu B 2018 .

B npouecce nccnenoBanuii ObLIM TPOCMOTPEHBI
00pasibl N3y4aeMoro BUIa, XpaHsIIUecs B repoap-
HBIX KOJUICKIMAX cieayromux (Goumon: ['epOapus
(AA) Hncturyta OOoTaHMKH M (PUTOMHTPOIYKLIUHU
KIIXOKM MOIIP PK; I'epbapus (MW) Mockos-
CKOI'0 TOCYJIAapCTBEHHOIO yHuBepcutera uM. M.B.
Jlomonocosa; ['epbapuss (TASH) Uucturyra 6o0-
tannkun HAH VY306ekucrana; ['epbapus (LE) bora-
Huueckoro nucruryta um. B.JI. Komaposa. Kpome
TOro, OBIJIM MCIIOJIB30BaHbl JaHHBIC, PUBOAUMBIC
Ha HEKOMMep4YecKkoM BeO-caiite «IlmanTapuym».

Bcero 3a Bpems mcciieioBaHus ObLIO MPOCMO-
TpeHo 147 repbapHbix 00pasuoB Tulipa borszczowii
Y U3y4YeHBI BCE JIOCTYIHBIE (POTOMATEPHUAIBI, BKITFO-
yas ¢ororpadun, pazMerieHHelie B [lnantapuyme.
Cawmble panaue cOopsl Buja, Xpansimuecst B CaHKT-
[lerepOypre (LE 01266295) oTHOCSTCS K cepeauHe
XVIII: «CoOpanbl Ha TOBEPXHOCTH B oBparax Pa-
nma» 26.04.1849 r. (¢popt Panm, u3BecTHBIN Kak
ApanbCKoe YKpEIUJICHUE PACIONOXKEH B 22 KM K
foro-3amnagy ot noc. Kameictobe u B 41 kM K ceBe-
po-3amany ot moc. Aiteke-Ou, HbIHE SBIISIOETOCS
paiioHHbIM 1IeHTpoM KazanuHckoro paiioHa Kbizbi-
JIOPIMHCKON 00J1acTh).

Pe3yabTarhl n 00cy:xI1eHue

Wzyuaemblit Bu otHOCUTCS K pony Tulipa L.,
ormmcanHoMy B 1753 1. K. JIunneem, TpuOst Tulipeae
cemeiictBa Liliaceae A.L. de Juss. Tunuduxanu-
el IMHEeEeBCKUX HAa3BaHWM B CEMEIHCTBE JTUICHHBIX
MIPOJIOJDKAIOT 3aHUMAThCS A0 cux mop [6]. Cemeli-
ctBo Liliaceae Bxoaut B cocraB mopsaka Liliales,
Haanopsinka Lilianae moxkmacca Liliidae kmacca
Liliopsida (Monocotyledones) [7].

Knaccudukanmeit (cucremMaTtnkoil) Hernocpen-
cTBeHHO pona Tulipa B cBoe BpeMs 3aHUMAIUCh
Takrue u3BecTHhIe OoTaHMKH, kKak E. Regel [8] u J.
Baker [9]. DTu aBTOpBI B CBOEH cHUCTEeME B Kaye-
CTBE OMPEICTSIONINX BUOBYIO TMPHUHAJICKHOCTh
WCTIONB30BANIA TAaKWE MPHU3HAKH, KaK HaJIUYWe WIH
OTCYTCTBUE OINYIICHHUS HAa BHYTPEHHHUX JIMCTOYKAX
OKOJIOIIBETHUKA U OCHOBAHUHU THIYHHOK.

B XX Beke cucrematukoit poga Tulipa, B Tom
YHUCIIC M3YYCHUEM €ro 3BOJIOIMOHHOTO Pa3BUTHSI,
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aKTUBHO 3aHUMAJIUCh, KAK OTCUCCTBCHHBIC (COBET-
ckue) OotaHukH, B yacTHOocTH 3.B. BouaHmesa [§],
Tak 1 3apyoexHbie — Van Raamsdonk [10].

I'oBopst 00 n3ydenuu TronbnaHoB Kazaxcrana u
HE TOJIFKO, IIPUYEM I10 IIUPOKOMY KPYTY BOTIPOCOB
(oT MOpdOIOTHH, SKOJIIOTHH U Teorpapuu IPUpPO/I-
HBIX TOMYJISIMA OTJCIBHBIX BUJIOB JI0 UX WHTPO-
TYKIIUA U OCOOCHHO OXpaHBI), B TIEPBYIO O4Yepe/lb,
cienyer oTMeTuTh pabotel A.A. Usamenko [11-
13]. 3naunTenbHBI 00bEM HHPOPMALIHH O PE3YJib-
TaTax MHOIOJETHUX HCCIEIOBAHUNA ATOW IpYyMIIbI
BUJIOB COJICPKUTCS B €e MOHOrpaduu « TronbraHbl
U IpyrHue JyKoBHYHbIE pacTeHus Kazaxcrana» [12].

Cpenu Hambosee BaXKHBIX HAYYHBIX M HAYyYHO-
MOIYJISIPHBIX Pa0OT MO pe3yiIbTaTaM U3y4YeHUs pojia
Tulipa yxaxem cratpio «Tiptoe through the tulips
— cultural history, molecular phylogenetics and
classification of Tulipa (Liliaceae)» [14] u ¢pyHna-
MmenTtanbHblid TpyA «The Genus Tulipa. Tulips of the
Worldy [15] yuensix u3z BennkoOpuranuu.

3HauMMble PE3yNbTaThl HM3YYCHHUsS THOJIbIIA-
HOB (uopsl Y30eKkucTaHa OTpakeHbl B padoTax
«Revision of the genera and species of Tulipeae»
K. Toxubaesa u H. bemko [16] u «Distribution
and Current State of Rare and Endangered Tulips
(Liliaceae) Arid Zones of Uzbekistan» O. Adaypa-
nmoBa, X. [llomypomosa, O. Mamatky3umos [17].

Bo ¢nope Kazaxcrana u3 cemeiictBa Liliaceae,
00BEIMHSIONIETO 110 BCEMY MUPY 3HAYUTEIFHOE KO-
JIMYECTBO pojioB U BUIOB [ 18], BcTpeuaeTcs Ooiee
TpexX AecITKOB TioJbnaHoB [11], 18 M3 KOTOpBIX,
Brovast Tulipa borszczowii SBISIOTCS PEAKUMH
[3].

B pesynerate mpocMoTpa JUTEpATypHBIX HC-
TOYHHUKOB 10 Tulipa borszczowii, HamMmu OBLIO CO-
CTaBJICHO PacIIMPEHHOE OITUCAHUE ero MOP(OJIOTH-
YECKUX U OMOJIOTHYECKUX XapPaKTEPUCTHK:

MHorosneTHee JIyKOBUYHOE PACTEHHUE, B CPEIHEM
okono 30 cm. JlykoBuna siinieBuaHas, B CpeaHEM
2-4 cM. TONII., C KPETIKUMHU KOKUCTHIMU YEPHO-0Y-
PBIMH, JOXOSIIIMMHU JI0 TIOBEPXHOCTH 3eMIIU 000-
JIOYKaMH C BHYTPEHHEH CTOPOHBI OOMIIBHO IEPCTH-
cteiMu. Ctebens ronbiid, (7) 20-40 cM, Haj3eMHas
yacTh B 172-2 paza xopoue nonzemMHou. L{BeToHOC
TOXe TONBIN. JINCThs B uucie 4, paccTaBlIeHHBIC, CH-
3ble, OTOTHYTBIE, Kyp4aBble, TOJIbIe, KBEPXY OBICTPO
YMEHBIIAIOLIUECS; CAMBIN HUKHUN JTUCT JAHUETHBIN
WJIU TIPOIONTOBATO-TAHIIETHBIN, 9 cM mit. u 1Y5-4%
CM MIHP.; BEPXHUH JINCT MHOT 1A TTPEBBIIIACT I[BETOK.
[IBeTOK OJIMHOYHBIHN, KOJIOKOJIBYATBIH, ITUPOKO pac-
KPBIBAOIIUICS, C ITUPOKUM JTHOM, HPSIMOCTOSUNI;
JIUCTOYKH OKOJIOIBETHHKA MOTYT OBITh Pa3IMIHOMN
OKpackH: kenteie (puc. 1); kenaTsie co cirado (puc.
2) unu ¢ CUIIBHO (pHC. 3) BEIpaXEHHOMN PO30BOM MK
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OpaH)KEeBOH IMOJIOCON Ha Hapy>KHOM CTOpPOHE BHEII-
HETO0 Kpyra J10Jei OKOJIOLIBETHUKA; OPaHKEBbIC WIN
OpaH)KEeBO-KpacHbIe, MO0 OpaHXKEeBbIE C KPacHOH
NoJ0coi (Ha Hapy>KHOH CTOPOHE BHEIHETO Kpyra
JoJieit okononBeTHNKA) (puc. 4) U, HAKOHEII, Kpac-
Hble Wi ansle (k npumepy, d. Illakyna, Haxonsach
27.04.2021 r. Ha TeppuTopuu 3anaaHoil bernakna-
761 (B OKpecTHOCTAX Tocenka Keemirek (ObIBIIHi
Crennoit) Cy3akckoro paiiona TypkectaHCKOW 00-
nactu) 3adukcupoBan (cororpaduposan) KpacHO
[IBETKOBYIO (opMmy Trombnana bopmiosa [19]); Bce
[BETKH C TEMHO-(DHOJIETOBBIM HIIM TOYTH YEPHBIM
MSITHOM TIPY OCHOBAHWH, KOTOPOE OTYETIIMBO BUHO
CHapyXu; 3-6 CM J1., TOCTETIEHHO 3a0CTPEHHBIE, 3a-
KaHYMBAIOIINECs CIIerKa OMyICHHBIM OCTPHEM; Ha-
pYyKHBIE — pOMOMYECKHE WU SIMLEBUAHBIC, 4,5 cM

JUL. 1 2 CM UIMPUHBI, BHYyTPEHHHE — 0OpaTHO-Tpe-
YIOJIbHO-SIMIIEBUIHBIC, OOJiee y3KUE; THIYMHKU 3Ha-
YUTENHHO (B 2'2-3 pa3a) Kopoye OKOJIOLBETHUKA, UX
HUTH TOJIbIC, KaK U MBUIBHUKH TEMHO-(HUOJIETOBbIC
i yepHble. [Tbuiblia TeMHO-(HOIETOBAS WK Yep-
Has. 3aBsi3b HEMHOI'O KOpPOYE THIYMHOK, 3€JICHAs C
OTYETIIMBO JIOMACTHBIM JKEITHIM pbuiblieM. Kopo-
0o4ka — Tymno okpyriad, 1,5-2 cM TonmuHe, 2,5-4,5
CM JITUHBI. Pa3MHOXKEHHE CeMEHHOE, PEJIKO BereTa-
TuBHOE. KOoMM4ecTBO HOPMAIIbHO Pa3BUTHIX CEMSH
no 227. lserer Tulipa borszczowii B KOHIIE anpens
— HayaJle Mae, INIOZOHOCHUT B KOHIIE Masi-MIOHE.

[To cTpoeHHIO JTYKOBUIBI U 00IIEMYy TaOUTYCy
Tulipa borszczowii cxoneH ¢ T. Lehmanniana Mer-
ckl. — BUZIOM B CMHOHHMMBI K KOTOPOMY COIJIACHO
nmanabiM POWO otHocutcst T. behmiana Regel.

Pucynoxk 1 — Xenrouserkosas (ducras) popma
Tulipa borszczowii

Pucynox 2 — XenrouserkoBast popma Tulipa borszczowii
C HELIMPOKOH OJIeTHO-OpaH)XeBOH MOJI0COH

Pucynok 3 — [lectpouseTHas Gpopma
Tulipa borszczowii

Pucynok 4 — OpamxeBonseTroBast hopma Tulipa borszczowii

€ KpacHOM nosocoi
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Pucynox 5 — Tulipa buhseana

Pucynok 6 — Gagea bergii

KsputopanHckas obnacts, KazannHckwii paiioH, y Bble3na B AifTeke-0u, BRIpOBHEHHBIE MTecKH (ampens, 2018)

[Ipomspactaer 3TOT BUI OOBIYHO B MECUYAHBIX
U TECYAHO-TJIMHHUCTBIX, PEKE TIIMHUCTBIX 30HAJb-
HBIX W TIOJITOPHBIX MycThIHAX. Tak, B mpeaenax Ka-
3axCTaHa OH MOCTOSIHHO OTMEYAaeTcs Y IMOJHOXKHN
xpebra Creipaapsunckuii Kaparay (cMm. mpui.). SB-
ns1s1¢ch ddemepounioMm Tulipa borszczowii BcTpedaeT-
csl B McaMMO(PHUTHO-3()eMEepPOBO-TIOIBIHHBIX, TICAM-
Mo(UTHO-3(heMeponTHO (OCOKOBO)-TIOJIBIHHBIX,
3(heMepOBO-TIOTBIHHO-00STBIUEBEIX, TTOJIBTHHO-
OMIOPTYHOBBIX COOOIIECTBaX BMECTE C JPYTHMMHU
sapemepounamu (Tulipa buhseana Boiss. (puc. 5),
Gagea bergii Litv, Carex physodes M. Bieb., Iris
tenuifolia Pall.) u sdemepamu (Ceratocephala or-
thoceras DC., Leptaleum filifolium (Willd.) DC.,
Alyssum desertorum Stapf.), a Takxe B 3apoCisix
TaMapucKa.

UccnenoBanus repoapHbIX 00pa3LoB U JPyTrUX
MaTepraioB I0 TIONbIaHy bopimosa nokasaio, 9To
JIMaIa30H M3MEHYMBOCTH €ro IMPHU3HAKOB HM3Y4eH
HEIOCTATOYHO M HEOOXOAWMO MPOBEACHHUE CIICIH-
ANBHBIX OMOMETPUYECKUX HCCIIECTOBAHUN, PE3yih-
TaThl KOTOPBIX OyIyT MPEJCTABICHBI B CIeIyIOUIeH
Iy OJIMKALH.

Uro KacaeTcs pacmlpoCTpaHEHHS HTOTO BUAA
B mpenenax Kaszaxcrana, TO COINIaCHO JaHHBIM
M.C.baiitenoB [20], npuBoAUMBIX UM B KHUTe «B
MHpE PenKux pacteHuin» (1986) B oTHOIICHUH pac-
npoctpanenust Tulipa borszczowii Regel nwuier
cienytomee: «Tronpnan bopiioBa umeer He3HAYH-
TebHOE paclpocTpaHeHne Ha ceBepe KbI3pukymMoB
n llpuapansckux KapakymoB». A.A. HBamenko
(2005), roBopsi O pacHpoOCTpaHEHUH 3TOrO BUJA,
nomumo [lprapansckux mycteiab (Cpeassist A3us)
n K3bUIKYMOB OTMeUaeT, 4yTo Ha 3amafie OH «JI0X0-
JUT 10 HU30BHH peku CapbIiCy U OKpauHbI ITyCTBIHA
bermaknama (Kemeuiopamackas u HOknaO0-Kazax-
cTaHcKas — HbIHe TypkecTaHckas) 001acTH.
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3.I1. bouanuesa [8] ompenensier MyCTHIHHBIE
paBHuHBl TypaHa kak oauH M3 nonpaiioHoB llen-
TpPabHOA3MATCKOTO IIEHTpa pa3HooOpasus Mpen-
craputenieli poga Tulipa. bonbinas yacTh Kazax-
CTaHCKOM uacTu apeana Tulipa borszczowii IeKUT B
npenenax 3anagHo-CeBepoTypaHCKOH MOAIPOBHH-
uuu CeBepoTypaHcKkoi npoBuHIKH [21]. MenbIas
€€ 4yacTb OTHOCHTCS K TeppuTopuu lleHtpasibHo-
Cesepotypanckoii nposuHnnn (bermaknanmHckmii
¢nopuctryecknit paion: «3ananHas bermak-na-
na. Kononeny Yonak-3cne. OnecuaHeHHasi HU3WHA,
cKJIOHBI X0JIMOB. 19.05.1936 r. Muponos b., [Tazuit
B.» (TASH); «Typkecranckas o00m1., Cy3akckuit
p-H, 3anagnas bernmak-/lana, okp. moc. Keizemiek
(6prBII. CTemHOM), paBHUHHAS TOJIBIHHO-OOSITBIY-
Has IyCThIHS, HAa cynecuaHoi mouse. 27.04.2021 r.
®enop [Makymna» [19].

B pesynbrare renepanuzanny UMErOLIEHCS UH-
(dopmaruu Obllla COCTaBJICHA TOYCYHAs KapTa-CXe-
Ma pacnpocTpaHeHHs (MECTOHAX0XKICHHUH ) TIONIbIIA-
Ha bopmosa B mpenenax Kazaxcrana (puc. 7).

Uro kacaercs o0iero pacrpoctpanenus Tulipa
borszczowii, TO CKPUHUHT, UMEIOIIHNACS IO ATOMY
BOITIPOCY JAHHBIX, MOKa3al, YTO TOT BUJ HE SBIIS-
ercs sHneMuuHbIM 15 Kasaxcrana pacrenneM. On
BCTpeUaeTcs TakKe Ha TEPPUTOpUH Y30eKHcTaHa
[16, 17]. bornee Toro B (pyHIaMEeHTAILHONH MOHOTpa-
¢un «The Genus Tulipa. Tulips of the World» (2013)
aBTOpaMHM ykasbiBaercs, uto B 1860-x romax Tulipa
borszczowii 61 cobpan /. DUTUHCOHOM HeTaleko
ot ['epara B Adranucrane: «PaHHel BecHOU paB-
HUHBI Mex1y Yazma-canmbueMm u Tupdyiom pacise-
YEeHBI ATHM BHJOM, KOTOPBI BapbUpPYyeTCsl OT BCEX
OTTEHKOB KpPacHOTO JI0 YHCTO YKEJNTOro, OCHOBaHHE
OKOJIOLIBETHUKA BCErJa TEMHO-(HOJIETOBOTO LIBETA.
MecTHBIE KUTETH COOMPAIOT U €T IyKOBHUIIBI, KO-
TOpBIE UMEIOT JIOBOJIFHO MPUATHBIN apoMaT» [15].
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Pucynoxk 7 — Kapra-cxema pacupoctpanenus Tulipa borszczowii
0 U3YYCHHBIM repOapHbIM 00pasiam

I[Momumo Toro, uro Tulipa borszczowii cam
1o cede ABISETCA PEAKO BCTPEUAIOLIUMCS B IIPU-
poae BHAOM, CPeAH OCHOBHBIX yIPO3 IS HETO
yKa3blBaeTcs, KakK TMpaBWIO, «HUHTCHCHUBHBIN
BBIIIAC CKOTA HA MECTax HPOM3PacTaHUs pacTe-
Hus» [20]. B aToM yOeaunuch u aBTOPHI CTaThbU
Oynyun Ha Tepputopun KeizpuiopamHckoi 00-
jacTty B dkcumeaunuu B 2018 r., B 4aCTHOCTH B
Kazanunackowm patione. [1o Hamum HaOIIOISHUSIM
HauOONbIIMKA yuiepO MNPUPOIHBIM TOMYJISLHAM
TrosibIaHa bopiioBa HaHOCKTCS HA NACTOMIIHBIX
YroJlbsix OJU3 MOCENKOB M BJOJIb aBTOMOOHIIb-
HBIX JOPOT.

B Hactosmee Bpems Tronmpnan bopiioBa ox-
pansiercs B ypoumine KackakymaH, OTHOCSAIIETOCS
K TeppuTtopuM 3amnoBeaHuka bapca-Kenemec, rae
MPOM3PACTaeT B COOOLIECTBAX C JOMHHUPOBAHUEM
MIOJIBIHY 0€JI03eMeTbHOM, a TaKXKe B CaKCayJIbHUKaX
u capcazaHHukax [22]. Kpome Toro, 3ToT BHI OT-
MeuaeTcs Ha ydyacTkax PaMmcapckux yroamii mo co-
xpa"enuo BBY, Bowmeamumx B coctaB 3TOro 3amo-
BeaHuka B 2020 r. [23].

[TosryueHHBIE JaHHBIE JAIOT HEHHOE IPECTAB-
neHue o pacnpoctpanenuu Tulipa borszczowii
Regel m mo3BomsoT chopMynupoBaTh peaib-
HbIE PEKOMEHJALMU M NPEUIOKEHUS IO HX
COXpaHEHHUIO.

3ak/ouyenne

Takum 00pazoMm, pe3ynbTaThl MPOBEIESHHBIX
UCCIIeIOBAaHUI TOKa3ajlk, 4TO B HACTOsAIIEE Bpe-
M B mpenenax Kaszaxcrana penxwii Bun Tulipa
borszczowii Tipou3pacTaeT B Mpeaenax ITyCTHIHHON
30HBI, HE BCTPEYasACh CeBepHee IMycThIHM bermak-
nana. O Betpedaercs B: [Ipuapansckom, MoiibiH-
kymckoM, KbBblTKyMCKOM U beTnakaaauHCKOM
(3amamnast bermaknana) gpruopucTHUecKuX paiioHax.
OnHako KpoMe 30HAJIBHBIX ITYCTBIHb OH BCTPEYAETCS
TaKKe B MPEArOPHBIX PaBHUHAX, K IPUMEPY B IIpeI-
ropesix CeipaapeuHckoro Kaparay. OOmmii apeain
Tulipa borszczowii 0XBaThIBaCT IOMUMO ITYCTBIHHBIX
pernoHoB Kazaxcrana Takxke ITyCTHIHH Y 30eKHnCcTaHa
u Bcrpeuaercsi B AdranucraHe. Okpacka LBETKOB
JTAHHOTO BHJIa BapbHUPYET Y Pa3HBIX 3K3EMIUISIPOB OT
YHUCTO 5KEITOH J10 aJIOi, C MHOKECTBOM IEPEXOIHBIX
(hopM, UMEIOIINX MOJIOCHI Pa3HOM MHPOTHI (C Pa3MBbI-
TBIMH TPaHUIIAMH) Ha HAPY>KHON CTOPOHE BHEIIHETO
KpyTa J0J1ei OKOJIOIIBETHHKA.

HccnenoBannsi BBINIOJIHEHBI B paMKax peau-
3auuu  TpantoBoro mnpoekra MPH AP19679078
«/3ydeHre BHUIOBOTO pPa3sHOOOpPa3wWss 3KOTOHHOM
TEPPUTOPHH CEBEPO-BOCTOUHON bernakmans! 1yis co-
XpaHEHHMs PEIUKTOBOTO reHo()OHAa apuIHOH (i1ops
Kazaxcrana» (pyxoBoauTenb k.0.H., Becemora I1.B.)
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IIpuiaoxenne
Ta6auna — J[anHble ITUKETOK repOapHbIX N3YYEHHBIX 00pa31oB
cDHOP?ZTﬁP;eCKHH JlaHHBIE 3TUKETOK Koopnunarst Komnnexropst [lara cbopa
TepOapusriii poux MHCcTHTYTa OOTAaHUKH U GUTOUHTPOAYKIHA (AA)
§ Typraiickoe TpeTnyHoe miaato B 90 KM Ha ceBep OT N 50.045750 28.04.1948 .
K3pu-Opaunckuit | K3pu1-Opbl, MOIBIHHO-OMIOPTYHOBAS ITYCTBIHS U E 61.883768 l'amaronosa A. I1.
BBIXOZIbI KAMHEHN H a BEpILIHHE ’
Ipnapansckuit | Coip-/lapsunck.o6mn. Kazamuack y. [Teckn N 46.794235 Amnppocos H. B. 22.04.1910 .
HETIOJIBIKHBIE OJT.CT. K. 1. ApallbCKoe MOpe E 61.640380
ITpuapansckuit | CeBeproe IIpuapanse. I[lecku [Ipuapansckue Kapa- | N 54.180796
Kywmsl, ypounmie Maiimax E 66.499004 Jlymma O. V. 24.05.1957
T - Typraiickoe TperrmuHoe miato B 150 kv Ha ceBep or | N 46.043932 | TamaronoBa A. 1. | 28.04.1948 .
PA K3p1u1-Oprsl. Bepmmaa necyanoro Oyrpa E 62.167122
Kb11-OnHCKil Ha necuaHo-mIMHUCTBIX MecTax Onu3 k. 1.cT. Tropsi- | N 45.661269 JlomGpoBckuii T 25.04.1930 r.
P Tam E 63312134 P '
K3pu-Opauackuii | [TpaBobeperxse p. Coip-Jlapby, 3apociy TaMmaprcka N 44.491722 lamaronosa A. I1. 22.04.1948 1.
E 65.861408
N Becenora I1.B.,
Ksbu1-OpauHckuii Ksmnopnnnfxaﬂ obnacte, Kazanuuckuii paiioH, y N 45.970145 [Topwarosa A.A., | 16.042018 1.
Bble3aa B AifTexe-01, BHIPOBHEHHBIE MTECKU E 62.122130
Ocmonanu b.b.
.. | Ksputopaunckas o6n., Kazanuucknii p., N 45.864697
Kspu-Opauscknit BBIPOHEHHBIE MECKH,8 KM OT Afiteke-0u, k Boctoky | E 62.113631 Hasmos ML w np. | 17.04.2018 -
.| IIpaBoGepexse p. Coip-/lapsu B 26 KM OT MOCTa N 44.422962 T'amaronoBa A.II.
Kapur-Oppcicnit Ocnan-kanslp. [Tecuansie 6yrps E 65.962811 25.04.1948 1.
. | Tpetuunoe niaro, mecku B 18 kM Ha 10T OT 03epa N 45.829825 28.04.1948 .
K3pur-OpanHckmid Jy— E 66204678 T'amaronosa A.Il.
Moiipiakymckmid | MyroH-Kymer. Cakcaynbaukn Kockymykekoit N 44.065332
necHoit naun. Bommsu 51 pazpesna x.1. Ha meckax E 77.303027 Pucion B.B. 23.04.1948 .
. . N 44.218205
Moiisiakymckmii | [leckn B HH30BBsIX p. Uy E 73.055021 Py6mos H.U. 14.05.1948 1.
Marepuan uupposoro repdapus (MW) MI'Y um. M.B. Jlomonocosa
. | Kazaxckas CCP, Ha nec4aHO-TIIMHUCTEIX MECTax N 45.650206 JlomOpoBckwmii I
Kapu-Oprcicnit 6113 x.-1.cT. Tropsi-Tam E 63.316397 | Bsenmenckuit A.l. 25.04.1930
.. | Coip-/lapbunckast 061., Kazanunckuii y. 61u3 ct. k.- | N 45.764917
K3pu1-Opaunckuit 1Ly ApalhCKOro MOpS E 62.099790 Anpgpocos H. 25.04.1910 .
.. | K3pu1-/Ixap, Ceip-Jlapsumckas o611.,B 40 Beperax N 44.657886
K3pi1-Opunckuid ot yctbst Ceip-/lapby, Ha IMHUCTON ITOYBE E 70.510310 Jloper J1. 20.04.1921 .
.. | Ceip-Japbunckas 06i., Kazanunckuii y. Ha N 46.026988
Kapu-Opcicnii [IIMHMCTBIX MeCcKax OJTU3 CT.K.-JI. ApaJIbCKOe MOpe E 61.909620 Anpocos H.B. 22041910
. 3anannbiit Kasaxcran, nopora B 110 km KB N 48.338067
[Tpuapanbckuit Apastbcka E 56646961 bapanosa K.B. 04.06.1974 1.
Buptyanbhslii repoapuit borannueckoro nncruryra uM. B. JI. Komaposa PAH
. | Kazaxckass CCP, Ha mec4aHO-TIIMHHUCTBIX MeCTaxX N 45.661269 JlomOpoBckwmii I
Kapu-Opaurckuit Omu3 xK.-1. cT. Typsi-ram E 63.312134 | Baenmenckwuii A.1. 25041930
T'opa Panmckas (ctap. yKkpernl.) Hegaiaeko BoJoKad- N 46.085714
Tpuapanbckuii | xu ctT. Kambiiisi-6ar, x.-1. Ha 6epery Coip-/lapbu, E 61 .7871 37 Beenenckuit AWM. | 05.08.1934 1.
TI0 CKJIOHY U HaBEpXy, PeJIKO, IlecuaHas mo4sa '
K3bu-Opnunckuii | Cranuus Jpxycansl, Tamk. x.-1. Cynecok, peako I;:I giggggé? Beenenckuit A1, | 05.08.1934 .
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®uop HCTVH%CKHH JlaHHBIE 3THKETOK Koopaunars! Komnnexrops! Jlara coopa
paiion
K3pi1-Opaunckuii | Crann. buk-baymu, Tamik. ».-11., TECOK, U3peIKo N 45.975032 Beenenckuit A.M. | 05.08.1934 .
E 61.941960
. | Ceip-Hapeunckas o6m., [lepoBcknii y., Tamk. x.-1. | N 46.192476 . 19.05.1914 .
Tpuapaneckitit | ¢, ' ampmrrsr-Gam E 61979151 | BReAcHekmd AL o5 ¢ 1934
K311-0 K Cerip-Jlapeunckas 00:1., Kazanuackuii y., Ha N 46.801107 Anpnpocos H.B. 22.04.1910 .
PUT-LPIHHCKIH HETIOABIKHBIX ITecKax O11. CT.K.-I. Apanbckoe Mope | E 61.674761 Beenenckuit AM. | 11.05.1910 .
. N 45.634522 .
K3pu1-Opnunckuii | Kazanuuck, Ceip-/lapss E 62.287910 Beenenckuit AM. | 05.08.1934 .
. IIpuapansckue Kapaxymsl, ypod. Kockemusip, N 47.001065 Jormmnea E.
Hpuapanbeicuit YEpHBII CaKCcayJIbHUK, CYIIECh E 62.017286 | Bacunbuenko W.T. 26.04.1958 r.
. N 47.058187 .
[puapansckuit | [Iycteiau Kapa-xym E 61.971800 Beenenckuit AWM. | 20.05.1881 .
o N 46.084055, . 26.04.1849 1.
K3pu1-Opnuackuii | CoOpaHbl Ha MOBEPXHOCTH B oBparax Panma E 61781314 Bsenenckuit A.1. 05.08.1934 -
Kenbuikymckuii | Coiprapunckas o6, [TepoBckuit y., [Tpenropusrit N 43.299715 | Huxonsckuii B.B. 1912/
Kaparay E 70.315590 | Bsenenckuit A.M. | 05.08.1934 .
. | Ceip-JlappuncKas 00i1., mecku Mexny cT. Tropa-Tam | N 45.687620
Kspu-Opamcxuii u beii-Xoxa, TalkeHTCKHH K. E 63.075504 26.06.1958 -
Kbisbumcymoxii IOB Ke13buikymsl, B 6 kM Ha C3 ot YapaapbHHCKOI N 67.83333 MaKapqu“B.E,
rtotuHBL. [Inpokoe noHmkeHne cpeau OyrprucThIX E 4131667 Beenenckuit A | 19.04.1965 .
NIECKOB C A(heMepoBO-TIONIBIHHOM acc ’
I'epbapuii unctutyra 6otannku TASH — TamkeHT
Kspu1-O Kt Crip-Jlapsuackast 0611, Kazanunckuii yesn. Ha He- N 61,75001 Amnnpocos H.B. 22.04.1910r.
PUI-LPAMHCKIH MOJIBIDKHBIX TIECKax OJIH3 CT. %/ ApalibCKoe Mope E 46,78333 11.05.1910 .
Kebuikymckuit | Kazaxckast CCP. Ha necuaHo-IIIMHHUCTBIX MecTax N 63,33333 Jlom6poBckwuii I 25.04.1930 -
6mu3 /1 cT. Trops-Tam E 45,66667 Benenckuii A.U. T ’
. | Cranmus bunk-baymn Tamkenrckoit x/m. [lecok, N 61,91667 tyken6epr E.K.
Kespumymexuit | ova E 46,00000 | Baenencinii A, |2 031909
SN C;’I%Hap"“m“a":c@;‘ Kg‘”fi‘*;“““ yef'gaoe N 45.894539 |  Amgpocos HB. | 22.04.1910r.
bIT-OpANHCKUH | HETTOABMKHBIX MECKaX ONU3 CTaHINHU JKETe3H E 62270637 | Baenerckuii AU
Jopora «ApaibCKoe Mope
Kopukymekuii | Crannus Tropa-TaM. TalkeHTCKoe Kele3Hoe N 45.639864 . 22.04.1929 .
Beenenckuii A.H.
nopora. CUIIbHO ONECYaHEHHOE NPOCTPAHCTBO E 63.324397
PO — 3anaznnas bernak-nana. K Cesepy, oTkononen N 45.139155 Muponos b. 21.05.1936 1.
he [lonakecne. PaBHnHa E 68.178986 ITa3uit B.
Ksbut-Op Hcxmii CeiprapsuHckast 061. Kazamuacknit yesn. [lecku Anpocos H.B. 22.04.1910r.
0113 CTaHINH JKEJIE3HOE TOPOTH APAIECKOTO MOpe
IInanrapuym
IBerymme pacrenus. Kazaxcran, BOCT. mpearopbs
S — xp. Kaparay, mycTeiHHOE TI71aTO HaJ CCVB. KPOMKOH N 43.305039 KonGuues B. 14.04.2022 1
KOTJIOBUHBI 03. KBI3BIIKOIIb, MEKKOJIEHHAS [T0JI0CA E 70.073801
MPOCENOYHON 1I0pOru
[[Berymue pacrenns. Kasaxcran, Typkecranckas
0011, Cy3akckuii p-H, 3amaanas bernak-/lana, okp.
o . N 45.352595
bernaknanuuckuii | moc. Keseminex (OviBi. CrenHoit), paBHUHHAS E 68.820137 [Hakyna . 27.04.2021 r.

TOJILIHHO-00sIIbIYHAS MMYyCTbIH, HA cynecanoﬁ
II04YBC

77



OcoOeHHOCTH IKOJIOTO-TeorpaduecKoit MpuypodeHHOCTH peaxoro Buna Tulipa Borszczowii Regel...

TIpooonacenue mabauyvl

dbnopi(;;p;l{ecmn JlaHHBIE Y THKETOK Koopaunarsl Kosexropst Jlara cbopa
IBetymee pactenue. Kazaxcran, TypkecTanckast
Kb3puikymckuii | 0671., BOMTU3U KOKcapa'I'/ICKOFO KOHTPpEryJsiTopa, N 42.88880 Benoycos E. 22042021
IPUCBIPJAPbUHCKAs JECCOBAs paBHUHA, OJIBIHHO- E 68.17276
3deMepoBoe COOOIECTBO
Lserymee pactenue. FOxupiii Kasaxcran, N 43.267572
Bernaknanuuckmii | 3akaparayckas paBHUHA, CEBEPHBIN Oeper 03. E 70.623505 Benoycos E. 07.04.2019.
AKKOITb
LBerymee pacrenne. Kazaxcran, KeI3sutopauackas N 46.130000
Ipnapanscknit | 06, 40 kM ceBepHee moc. Aifrexe-bu; ) TopGynos I1. 30.04.2018.
E 62.256000
[Ipuapansckux Kapakymsl, necku Capblkym
LBetyume pactenus. Kazaxcran, Kei3sutopannckas
. | 06m., Ynununcknii p-H, 70 kM ceepuee . [lnenn, | N 44.474409
Kapu-Opanncknit 3amagHoe MoAHoXKHUe ropbl JlayT, mecuanas E 66.554832 Topbynos IT. 21042014
MYCTBIHS, 000YMHA OTCHINAHHON JOPOTH
IBetymee pacrenue. Kazaxcran, TypkecTanckas N 43306280
K3pm1-Opruackuii | 0611., Kanakopranckuit p-H, 23 KM 3anajHee C. ’ TopGynos I1. 03.04.2019~.
E 67.121792
Torycken; KbI3bUIKyMBI, eCKU
IBerymee pactenue. Kazaxcran, BOCT. IpeAropbst
N —— xp. Kaparay, paBHuHa Haj ceB. KPOMKOM YMHKa N 43.839006 KonGuites B. 25042017 &
KOTJIOBHHBI 03. KbI3bUIKOJIb, TJIMHUCTAS TIOJIBIHHAS E 69.311930
IIYCTBIHSA
T Lerymee pactenue. Kazaxcran, Ke3pui- N 45.633962 Tanmnescxuii O
Y OpauHckas o0, T. baiikonyp, nessrii 6eper p. Ceip- | E 63.338799 "] 24.04.2010
Jlapbu y TOHTOHHOH MepenpaBbl
. | Berymee pacrenue. Kazaxcran, Kei3puiopaunckas | N 46.768819
Hpuaparcxnit 00J1aCTh, OKp. T. ApajbCK, MeCYaHast MyCThIHS E 61.674737 Tuporos FO. 26.04.2011 .
Jluteparypa
1. TlocranoBmenwe IlpaButensctBa PecmyOmukm  Kasaxcram ot 31  oxts6ps 2006 roma Ne 1034

006 ytBepxkaeHnn [lepeuneil peAKNX W HAXOASIIUXCS MOJ] yTPO301 MCUE3HOBEHHUS BHIOB PACTCHUH U )KUBOTHBIX

2. Kpacnas kaura Kazaxckoii CCP. Penxue n Haxoasmiyecs moJi yrpo30il HCUe3HOBEHHS BUIbI )KUBOTHBIX U pacTeHui. — Y. 2:
Pacrenus. — Anma-Ara, 1981.

3. Kpacnas xkaura Kazaxcrana: pacrenus. Acrana: Art Print XXI LLP, 2014. — C. 452

4. I'ocynapcTBeHHBIN KanacTp pacternit FOxxHo-Kazaxcranckoit oonacti/ KpacHas kaura — JlukopacTyue peKie u ucuyesa-
foIIHe BUIBI pacTeHui. — HayuHo-m3natensckuit neHTp. Feuteim. Anvatsr — 2002.

5. Penxue u ucyesaroniue Bub! pactenuit Kesputopanuckoit oonact (KpacHas kaura). — Anmatet 2014.-101 6./ C. 47-48.

6. Perruzzi, L. and Jarvis, C.E. Typification of Linnaean names in Liliaceae // Taxon. — 2009. — Vol. 58. — P. 1359-1365.
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9. Baker J.G. Revision of the genera and species of Tulipeae / J.G. Baker // Journal of the Linnean Society, Botany. — London.
—1874.—Vol. 14. - P. 10-19.

10. Van Raamsdonk, L.W.D. Species relationships and taxonomy in Tulipa subg. Tulipa (Liliaceae) // Plant Syst Evol. — 1995.
—Vol. 195. —P. 13-44.

11. UBamenko A. Tronpmans! U ApyTHe JTyKoBUYHBIE pacTeHus Kazaxcrana. — [b. n.], 2005.
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«KOKLUETAY» MY¥YTIT «OPMAHADI bBYAAK»
OUANAADBIHbIH, ®AOPA KOHCIIEKTICI

Makanapa «OpMaHabl GyAak» MAMaAbIHbIH «KekiieTtay» MEMAEKETTIK YATTbIK, TabuFmM MapKiHiH
ayMarblHAQ ©OCeTiH ©CIMAIKTEPAIH (AOpa KOHCMEKTICIi MEH 3KOAOTUSAbIK, TaAAdy HeTMXKeAepi
KeATipiAreH. 3epTTey 6apblCbIHAQ BCIMAIKTEPAIH MbIHAAAM GEAriAepi aHbIKTaAAbI: 3€PTTEAETIH ayMaKTa
ecetiH opHbl; K.PayHkuep meH U.I'. CepebpsKkoBTbIH TipliAik ¢opMaapbiHbiH KAACCUMKALMSCDI;
bIAFAAFA KaTbICTbl 3KOAOTMSIABIK, TOObI; LIApyallibIAbIKTaFrbl MaHbI3bl. COHAQl-aK, TaKCOHOMMSIABIK,
TaAAQy XKYPri3iAin, TyKbIMAQCTap MeH TYPAEpAiH apa-KaTbliHAcbl aHbiKTaAAbl. «Kekiietay» MYTI]
«OpMaHAbl GyAaK» OMAMAAbIHBIH, hAOpackl 27 TyKbIMAAC, 54 TybICKa >KaTaTblH 56 TYPAEH TYpaAbl.
Ketekwi TykpiIMpacTapra Rosaceae Juss., Asteraceae Dumort, Ranunculaceae Juss., Fabaceae Lindl.
>koHe Plantaginaceae Juss. xaTaabl. Rubus L. >xaHe Galium L. AOMMHaHTTbI TybICTap 6OAbIN TabblAAAbI.
KbI3bIA KiTanka eHrisiareH Pulsatilla patens (L.) Mill. xxeHe Adonis vernalis L. TypAepi aHbiKTaAAbl. Tek
>KOMbIAbIN Gapa >KaTkaH TYPAEPAI FaHa EMEC, TOAbIK, OMOAOTUSIAbIK, OPTYPAIAIKTI cakTay YLUiH aiMaKTbIK,
hAOparapAbiH, Kasipri >KaraambiH >k8HE OCIMAIK >KaMbIAFbICbIHBIH SPTYPAIAIriH 6afaray, OAapAblH
KYPbIABIMbI MEH YTbIMAbI ManAaAaHy NMepPCrnekTMBaAapbiH BGararay Kaxker.

Tyitin ce3aep: dhaopa, aopa KoHcnekTici, «OpmaHAabl Byaak» uamansl, «Kekiertay» MYTIT,
6MOAAYaHTYPAIK, TAKCOHOMMSIABIK, TAAAQY.

Sh.N. Durmekbayeva, G.T. Kyzdarbekova®, A.B. Alibek,
G.J. Khamitova, 1.S. Shakirzhanova
Sh.Ualikhanov Kokshetau University, Kokshetau, Kazakhstan
“e-mail: gulmira.kyzdarbekova.80@mail.ru
Synopsis of the flora of the «<Kokshetau» SNNP
of the «<Ormandy Bulak» Branch

This article presents a summary of the flora and the results of the floristic analysis of plants growing
on the territory of the «Kokshetau» state national natural park of the «Ormandy bulak» branch. During
the study, the following signs of vegetation were identified: habitat in the study area; classification of life
forms by K. Raunkier and I.G. Serebryakov; ecological group in relation to moisture; economic signifi-
cance. A taxonomic analysis was also carried out and the ratio of genera and species was determined.
The flora of the «Ormandy bulak» branch of the «Kokshetau» SNNP has 56 species, 54 genera and 27
families. The leading genera include Rosaceae Juss., Asteraceae Dumort, Ranunculaceae Juss., Fabaceae
Lindl. and Plantaginaceae Juss. Rubus L. and Galium L. they are the dominant genera. In addition, spe-
cies listed in the Red Book of Kazakhstan have been identified, these are Pulsatilla patens (L.) Mill. and
Adonis vernalis L. In order to preserve the full biological diversity, and not only endangered species, it is
necessary to assess the current state of regional flora and vegetation diversity, assess their structure and
prospects for rational use.

Key words: flora, flora synopsis, branch of «<Ormandy bulak», «<Kokshetau» SNNP, biodiversity, taxo-
nomic analysis.
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«Kexmeray» MY TII «Opmanast Bynaky ¢puamnansaey Gropa KocnekTic

LLI.H. Aypmek6aesa, I'.T. Kbizpapbekosa®, A.b. Aanbex,
oK. XamuTtoBa, M.C. LLakmnprkaHoBa

Kokuwetayckuit yHnBepcuTeT nmenn LLI. YaamxaHoBsa, r. KokweTay, KasaxcraH
“e-mail: gulmira.kyzdarbekova.80@mail.ru

Koncnext chaopbl THIIM «Kokiueray»
cmanana «Opmanabl byrak»

B AaHHOV cTaTbe NpeACTaBAEH KOHCMEKT (DAOpPbl M pe3yAbTaTbl (PAOPUCTUUECKOrO aHaAM3a
pacTeHuit, Npom3pacTaloLLmnX Ha TEPPUTOPUM TOCYAAPCTBEHHOIO HALMOHAABHOIO MPUPOAHOMO Mapka
«KokwieTtay» dmanana « OpmaHAbl GyAak». B xoae nccaeA0BaHUS GbIAM BbISIBAEHbI CAEAYIOLLME MPU3HAKK
PacTUTEABHOCTM: MECTOOOMTaHME HA UCCAEAYEMOW TEPPUTOPUM; KAACCUDMKALMS SKU3HEHHbBIX (DOPM
K. PayHkuepa u M.I'. CepebpsikoBa; 3KOAOrMYecKas rpynna rno OTHOLIEHMIO K BAare; s3KoHoMuuyeckas
3HAYMMOCTb. TakxKe ObIA MPOBEAEH TaKCOHOMMYECKMI1 aHAAM3 U ONPEAEAEHO COOTHOLLEHWE POAOB M
B1AOB. Dropa hramasa «Opmanabl 6yaak» THIT «Kokiwetay» HacumMTbiBaeT 56 BUAOB, 54 poaa u 27
cemMencTB. Beaywme poapl BkAtovatoT Rosaceae Juss., Asteraceae Dumort, Ranunculaceae Juss., Faba-
ceae Lindl. u Plantaginaceae Juss. Rubus L. n Galium L. 9BASIOTCS AOMUHMPYIOWMMU posamu. Kpome
TOro, OGbIAM OMpeAeAeHbl BUAbI 3aHeceHHble B KpacHyto kHury KasaxcraHa, ato Pulsatilla patens (L.)
Mill. u Adonis vernalis L. AAS cOXpaHeHMsI MOAHOIO GMOAOIMYECKOro pasHoobpasusi, a He TOAbKO
McUe3atoLMX BUAOB, HEOBXOAMMO OLIEHUTh TEKYLLLEe COCTOSIHUE PErMOHAAbHBIX (DAOP M pasHoO6pasme

pPacTUTEABHOCTU, OLLEHUTb UX CTPYKTYPY U NepcrekTVBbl PaLMOHAABHOIO UCMIOAb30BaHMS.
KaloueBble caoBa: haopa, KOHCMeKT Aaopbl, duaman «Opmarabl 6yaak», THIM «Kokwertay»,

6ropasHoobpasue, TaKCOHOMMUYECKMIA aHAAM3.

Kipicnoe

OcimikTep, j)xaHyapiap JIyHHECiHIH OHOIOTHS-
JIBIK OPTYPIILUIITIH, TUIITIK, Oipereii >koHe CUpEeK Ke3-
neceTin nanamadTTapapl cakray MakcateiHaa Ka-
3aKCTaH/a epeKile KOprajaTblH TaOWFu aymaxTap
(EKTA) kypsmsl [1].

KopranaTeiH TabuFu aymMakTapabl THIMJII KOC-
napiay, Oakpuiay >koHE Oackapy YILUiH OJapIblH
KCHICTIKTIK YHBIMIACTBIPBITYbl MEH KAaCHUETTEpPiH
HaKTHI TYCIHY KaxeT [2].

«Kexkmeray» MYTII «Opmanasl Oynaky ¢u-
nransl AKMoJIa OOJIBICBIHAA, 3€peHAl aydaHbIHBIH
«Kapcak» aybUIblHIa OpHAIACKAH, OHBIH ayJaHbl
10 940 ra ten. ®wman o3 Kbpi3MeTiH 1999 KBUIBI
«/lyOpaBka eciMiH MOJalTy y4acKeci» JereH aTieH
Oacrazpl, Oipak kem y3amai, 0i3re Tanbic «OpmaH-
Jibl Oys1aK» OoJibit @3repTiii [3].

XKep Oenepi TobewIiKTEPMEH, TOOECTICPMEH KOHE
OmikTiri 5-20 M y3apThUIFaH jKajJapMeH CHIIATTa-
nazipl, oJapAbIH OaFbITBl KYpaMmIac KbIHBICTAPIbIH
KCHEIIHE coiikec kenemi. EH cyblk ail — KaHTap.
Kanrapneiy oprama temmeparypacel -16...-19°,
a0CcomTTI MUHUMYM -45°neiiin. EH &buibl ail —
mringe. lllingenin oprama temmnepartypacsl +22°,
abcomoTTi Makcumymuaap +45°xkereni. JKbuLIbiK
JKaybIH-IIIAIIBIH MeJIIepi maMamed 250 mm; onap-
JIbIH €H KeIl MeJepi ka3na Oaiikananei[4]. Du-
JIMajl ayMaFbIHbIH Ka3ipri JagmadTTbl KYpbUIbIMbI
Jiana, opMaH, JallalbIK [IaJTFbIH, OpMaH-Jlala JaHI-
madTapaaH Typaabl. OCIMAIKTEp KaybIMIACTHIFbI-
HBIH OMOJIOTHSUIBIK OPTYPIIUIITIH OaKelIay, OpTypii
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AKOJIOTHSUTBIK-TeOTpadUsITBIK JKaFnaimap/a sxynemi
OakpUIay JKaHA OCIMIIK KO3JIepiH i3neyre Heri3 0o-
manel [S5]. An opMmaHzap, ©3€H Karajaysapbl MEH
OyTanap Oaranbl OOPUIIK ©CIMIIKTED MOJ ©CETiH
HETI3T1 MEKEHIeYy OPBIHIAPHI OOJIBINT Ta0BIIAIR [6].

3epTTey 00beKTiIEPi MeH daicTepi

3eprrey xymbicTapel  «Kekmerayy MYTIL
«Opmanapl Oynaky (QuiIManbIHbIH OKIMIIUIK MIe-
Kapamnapsl meHoepinae 2023 KbUTBI MaMBIP-TaMbI3
ainapbIHaa KYPri3iimi.

Jananelk 3epTTeysiep MaplipyTThIK-aiMaKThIK
skoHe AWM. TonmaueBTsiH (1986) [7] oxicimMen xyp-
rizingi. ['epbapuii MaTepHasIbH )KHHAY KOHE OHJICY
A K. CxBopuoBtsiH (1977) [8] xanmbl KaObLIIaH-
FaH dHicTeMeci OOMBIHINA JKy3eTe achIpUIAbL. Typ-
JIepJIi COUKECTEHIIPY KOHE JKYHeINey: NanalbiK, XKy-
MEBICTap/IaH KeHiH 3epTXaHaaa Kypri3iii.
OcmaikTep Typiepin anbikrayna «®Dnopa Kazaxc-
ta"a» (1956-1966) [9], «mIrocTpupOBaHHBIN OII-
penenutens pacteHuit Kazaxcrana» (1969, 1972)
[10] enbOexrepi maimamaHBUIABL. OCIMIIKTEPIIH
TYBICTaphl JKOHE TYPJCPiHIH JaThIHINIA aTayJapbl
C.K. YepenanoBTsiH (1995) enberine coiikec Oepi-
mi [11].

Tipmrinik dbopmanapsia Tangay yurin K. Payn-
kuep (1905) [12] men W.I". Cepebpsikos (1962) [13]
kimaccuukausapsl Konmansuiasl. A.IL [lenHnu-
KOBTHIH (1964) [14] eHOeri ecCiMAiKTepAiH bLIFa-
JAHABIPY (aKTOPBIHA KATBICTHI SKOJIOTHSIIBIK, TOT-
TapJibl aHBIKTAY/1a Al JaIaHbLUIIbI.



HI.H. dypmexbaesa xoHe T.0.

BoTanukanbik-reorpadusuibIK, ayJIaHJacThl-
Py TIPHUHIUNOTEPIH €CKepe OTBIPHII, OCIMAIKTEPIiH
Tapaixy TypJepiH Oeidy oJapAbIH Kaszipri Tapaiysl
HeT13iH/e KYPri3iigi. DKOHOMHUKAIBIK KYHIBI TYp-
nepai aHblkTay [15] aBTOpmapablH eHOeKTepiHae
KENTIpITeH JepeKTepli ecKepe OTBHIPBIN KYPTi-
3ingi. Kasakcranueiy KbI3bu1 KiTaObIHA CHII31ITCH
TYpJepi e Ke3ecTipiin anbIKTaiasl [16].

Temenneri gnopa koncnekricinae «Kexmeray»
MYTII «Opmanasl Oymaky (GUIHaIBIHBIH BpOip
TYp YWiH: 1) peTTik HeMipi; 2) JaTbIHIIA aTaybl;
3) 3epTTeNeTiH aliMaK MeTiHAe MEKCHICHTIH XKepi;
4) K.Paynkuep xone U. I'. CepebOpsikoB xyiieci
OoMBIHINIA TYPIIH TipUIuTiK Qopmacel; S5) BUIFaI-
JaHablpy (haKTOPBIHA KATBICTHI 3KOJOTHSUIBIK TOII;
6) SKOHOMHKAJIBIK, TICH IaPyanbUIbIK KYHJIBITBIFbI
kentipineni. 7) KasakcranueiH Kpi3bUT KiTaObIHA
SHTI3UITeH OCIMIIK TYypJIepi.

HoaTuikesiep MeH TaJIKbLiIayjaap

«Kexmeray» MYTII «Opmanasl 0yiaaky» ¢pu-
JIMAJIBIHBIH (p1opa KOHCTeKTici

Equisetaceae Rich. ex DC. TyKpIMIace

1. Equisetum pratense Ehrh. Kaiieiy opman-
HeIH im1i. Kemkeaeik. Kpuntodut (reodur). Y3b1H
TambIpibl. Me3oduT. BosFbii, nopiiik, TaFaMIbIK

Aspleniaceae Newman TYKbIMIACHI

2. Asplenium septentrionale (L.) Hoffm. Kyp-
FaK KapTacTap/blH )KapbIKiarsl. Kemkeuiabik. [e-
mukpunToput. Keicka tampipisl. Keepodut. [dopi-
JIIK, COHJIIK ©CIMJIIK.

3. Cystopteris fragilis (L.) Bernh. Opwmasn.
Kemxpuiapik. ['emuxpunrour. Kpicka TaMBIpIIbL.
Me3sodut. Hopinik eciMaik

Dennstaedtiaceae Pic.Serm. TyKbIMAAChI

4. Pteridium aquilinum (L.) Kuhn. Kaiibig op-
MaHHBIH imi. Kemkeuineik. Kpunropur (reodur).
Y3eiH Tambipisl. Kcepomesodur. yOmnpai, 6os-
FBIIIL, AOPUTIK, TAFAMIBIK, TEXHUKAJBIK, YITBI OCIMIIK

Pinaceae Lindl. TyKbIMIaChI

5. Pinus sylvestris L. Kymmer Oetkeitnep. Ker-
KbULIBIK. @anepodur. MoHTr1 jkackul araml. Meso-
¢uT. Aram, OOpUTIK, TEXHUKAIBIK, YPUP Maibl,
JTyOWITBTi, IIETUTFOIIO3aITbI, COHIIK ©CIMIIK

Ranunculaceae Juss. TYKbIMAACHI

6. Adonis vernalis L. KetokpinabIk. ['emuxput-
todut. Kpicka TampipcadakTel. Mezodur. [opimik,
COHJIIK, YIIbI ocimik. I canat, cupek Ke3/eceTiH Typ.

7. Caltha palustris L. OpmaH ImmiHAeTI KXBUTFA.
Kemxpuineik. Kpunrodur (renodur). Hlamak Ta-
MBIpIEL. [ 'urpodur. CoHlIK, IOPILTIK, OOSFHIII, YIIbI
OCIMJIK.

8. Pulsatilla patens (L.) Mill. [lana. Kemxpui-
melK. ['emukpunrodur. Kpicka TaMbIpcaOaKThI.
Kcepomesodurt. [lopinik, coHmik, yiubsl ecimuik. 11
CaHaT, CHpEK KEe3JeCEeTIiH TYP.

9. Thalictrum minus L. JlananplKk IIaaFbIH.
Kemxkpuineik. I'emukpunrodur. Kpicka TaMbipca-
0akTbl. Me3oduT. opinik, OOSFBILI, yIIbI 6CIMAIK

Crassulaceae DC. TYKbIMAACHI

10. Hylotelephium telephium (L.) H.Ohba.
[anrera. Kemkwmasik. ['emukpumrodur. Tyii-
Hek Ty3ywi. Me3odur. CoHmik, Iopimik, OGangsl
OCIMIK.

Grossulariaceae DC. TyKbIMAACHI

11. Ribes rubrum L. Opman xuekrepi. Kem-
xbuIbIK. Hanodanepodur. 'eoxcunbai Oyra. Me-
3odur. dopimik, 6amasl, TaFaMIbIK, COHIIK O©CIMIIK.

Geraniaceae Juss. TYKbIMAACHI

12. Geranium pratense L. lllanrea. Komxbii-
bk, emuxpunrodur. Illamak Ttambipiasl. Me-
3odur. ConHmik, Oanmpl, KeMIi, OOSFBIII, TOPLTIK
OCIM/IK.

Fabaceae Lindl. TykpiMaacel

13. Caragana arborescens Lam. YKo xuexre-
pi. Kemxeuineik. Hanmodanepodur. byra. Meso-
¢ut. Contik, OaNIbI, JKEM/II OCIMIIIK.

14. Lathyrus tuberosus L. JlamambIK IIaidFbIH.
Kemxpuapik. Kpunrodut (reodur). TyiiHek Ty3y-
mri, mrara Topi3ai. Keepomesodur. XKemmi, Oammpt
OCIM/IK.

15. Medicago sativa L. XKon xuektepi. Kem-
xbUIIbIK. ['emukpuntodut. Kinnikramsipisl. Kce-
pomesodut. XKemai, Oanmbl oCiMIIK.

Rosaceae Juss. TYKbIMIACBI

16. Cotoneaster laxiflorus J.Jacq. ex Lindl. [la-
nanelK, manFeiH. Kemxwiineik. Hanodanepodwur.
byra. Kcepomezodut. CoHIIK ©CIMITIK.

17. Crataegus sanguinea Pall. Apanac opmas.
Kemxbsuineik. Hamodanepodur. byra. Mesodur.
Jopiiik, COHIIK, TaFaMJIbIK ©CIM/TIK.

18. Filipendula ulmaria (L.) Maxim. Kemn-
KeUIBIK. ['emukpunrodpur. [llamrak TamMbipibl.
Me3zorurpodut. CoHIiK, OOSFBINI, OaNIbI, TOPLTIK
OCIM/IK.

Fragaria vesca L. Jananbik manfbid. Kermkoi-
bk Iemukpunrodpur. JXKep ycTi CTONOH TY3yIi.
Mezodur. dopimik, 6amapl, TaFaMIbIK OCIMIIK.

Malus baccata (L.) Borkh. Xon xxuekrepingeri
torail. Kemxsiaeik. Hanodanepodur. Aram. Me-
30(ut. banael, TaFaMIBIK ©CIMIIIK.

Potentilla argentea L. Jananeik manreia. Kerr-
KbeUIAbIK. ['emukpuntodut. KiHIiKTaMBIPIBUIBL
Kcepomesodur. yOmmbmi, KeMIai, TOpUTiK, Oammasl
OCIM/IK.
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Pyrus ussuriensis Maxim. Yo sxuekrepinyieri
toraii. Kemxsiaeik. Hanodanepodur. byra. Me-
30(ut. banel, TaFaMIBIK ©CIMIIIK.

Rosa majalis Herrm. Cupex torail. Kerkspui-
ik, Hanoganepogur. byra. Mesodur. Conuik,
TOPLTIK, OAJIBI, TAFAMIIBIK, OCIMIIK.

Rubus idaeus L. Opman meti. KemkpULIBIK.
®danepodur. XKapreutait 6yra. Meszodur. Hopimik,
Oajabl, TaFaMIBIK OCIMIIK.

Rubus saxatilis L. Apamac opmaH. KeImKbUIIBIK.
Xamedut. Kapreutaih Oyrambik. Mezodur. [dopi-
JIK, OaJiJbl, TAFAM/IBIK.

Betulaceae S.F. Gray TyKbIMAaChI

19. Betula pendula Roth. Apanac opman. Kem-
KbUTIBIK. Me3ohanepodut. Aram. Mesodut. Con-
IiK, aFar, JyOWIbIi, OOSFBIMI, >KeMIi, IOPLTIK,
3UPITIK OCIMIIK.

Salicaceae Mirb. TyKbIMaACHI

Salix caprea L. Apanac opmaH. KemmkbUiibIK,
Oanepodur. Aram. Mezodur. Aramr, myOMIBII,
OOSIFBIIL, OB, JKEM/I1, JOPUTIK OCIMIIIK.

Populus tremula L. Apanac opman. Kerksui-
nbiK. Panepodut. Aram. Mesoput. Aram, 1yonib-
Iti, OOSFBIII, OATBI, YKEMI1, TOPLTIK OCIMIIK.

Primulaceae Vent. TYKbBIMAACHI

20. Androsace septentrionalis L. JlanansIk mra-
roiH. bipxbuigsik. Tepodur. KiHgikTambIpibuUIbL.
Kcepomesodur. opisik eciMIiK.

Apiaceae Lindl. TyKpIMaachl

21. Angelica sylvestris L. Opman mansl. Kem
xbuIIbIK. ['emukpuntoput. Kingikrameipisl. Me-
3odur. dopimik, TaFaMIbIK, OAJIIBI, KEMI.

22. Eryngium planum L. JlananblK IIaJIFbIH.
Kemxkpuinsik. ['emukpunroput. KiHAIKTaMBIPIIBL.
Mesoxkcepodut. CoHJliK 6CIMIIK.

Caprifoliaceae Juss.TYyKbIMIaChl

23. Caprifoliaceae Juss. Jlana. KemmKbUIIBIK.
I'emuxpunrodut. Kimmikrameipisl. Kcepomezodur.
Conpik, Oaiasl 0CIMIIK.

Campanulaceae Juss. TYKbIMIACHI

24. Campanula glomerata L. Jlananpik 1anfbH.
Kemxkpuineik. I'emukpunrodur. Keicka TaMbIpca-
0akTel. Me3odur. CoHliK, TOPLTIK, OaIbl OCIMIIK.

Asteraceae Dumort TYKbIMACHI

25. Achillea millefolium L. Xon »xwuextepi. Ker-
KBUTIBIK, | emMukprmroduT. Y361H TaMbIpcadakThL. Me-
30(ut. BosFpILL, TOpitiK, Ganakl, 3hUp MalIbl OCIMIIK.

26. Artemisia pontica L. ]Jlama. KeInKbpIIABIK.
Iemukpuntopur. Kingikrameipiasl. Mesokcepo-
¢ur. Iopisik eciMIiK.

27. Aster alpinus L. Jlananpix mansbia. Ken-
KeUTIBIK. ['emukpunTodur. Keicka Tampipiel. Kee-
pomeszodur. CoHiK ©CIMIIIK.
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28. Echinops ritro L. Jlananeik manreia. Ker-
KoUK, ['emukpunTodur. Kinmgikrameipasr. Kee-
pomesodurt. banapl, gopinik, COHAIK OCIMIIK.

29. Pilosella cymosa (L.) F.W.Schultz & Sch.
Bip. Kemxbuiipik. ['emukpunrtodur. Keicka Ta-
MbIpcabakTel. Me3ohur.

30. Tanacetum vulgare L. Kemxpuiapik. ['emuk-
puntopuT. Y3BIH TaMbIpcabakTel. Mezodur. [lopi-
JK, 3¢ Up MaliIbl OCIMIIK.

31. Tephroseris palustris (L.) Schrenk ex Rchb.
Ken men Oarnakrapiabiy skaranaybl. EXi sKbUIIBIK.
Tepodur. Kingikrameipasr. ['urpomesodur. lopi-
JIIK, Oaabl, JKeM/II.

Onagraceae Juss. TYKbIMJIAChI

32. Chamaenerion angustifolium L. ]Jlanambik
manreiH. Kemkeuiaslk. ['emukpunrodpur. Kinmik-
tambIpibl. Mesoput. Conpik, ayOWnbai, ADPLIIK,
0aspl, )KeM/I1, TaFaMIbIK, ©CIMIIK.

Boraginaceae Juss. TYKbIMAACHI

33. Nonea pulla (L.) DC. OpmaH >XHEKTEpi.
Kemxkpuigpik. ['emukpunropur. Y3bIH TambIpca-
0axTe1. Kcepomezodur. banasr ecimaix.

Convolvulaceae Juss. TyKbIMAACHI

34. Convolvulus arvensis L. YKom >kmextepi.
Kemxpunneik. Kpunrodur (reoput). Kingikramsip-
JIBI, ATIIa TaMBIPJIBI TN T nana. Me3zodur. CoH-
JIIK OCIMIK.

Plantaginaceae Juss. TYKbIMAACHI

35. Veronica prostrata L. JlananplK LIANFbIH.
Kemxkpumaeik. Xamepur.  Y3BIHTaMBIPCaOaKTHI.
Kcepomeszodur. Conaik, opiiik eCiMIIK.

36. Linaria vulgaris Mill. JlamanslK TIadFbIH.
Kemxpuinpik. Kpunrodur (reodur). Artma Ta-
MBIpIEL. Me3ohuT. BosFei, Oanmpl, JOPLTIK, YIIbI
OCIMIIK.

37. Plantago media L. lanrerH. Ko KbUINBIK.
Iemuxpuntopur. Kingikrampipiasl.  Mesodur.
Kemi, Topisik eciMIiK.

Lamiaceae Lindl. TykbIMaAaCHI

38. Phlomoides tuberosa (L.) Moench. Jlamanbix
manFbiH. Kermkeuapik. Kpunrogpur (reodur). Tyit-
Hek Ty3y1i. Kcepomesodur. Hopimik, 6anasr oCiMIiK.

39. Salvia dumetorum Andrz. ex Besser. [lana.
Kemxkpumaeik. ['emukpunrodur. JKapTeimait Oy-
tamblk. Mesokcepodur. Hopimik, Oanasi, adupii
OCIMJIIK.

Rubiaceae Juss. TYKbIMAACHI

40. Galium boreale L. Jlana. Kemkeinasik. I'e-
MUKpUNTOQUT. Y3BIH TaMbIpcabakThl. Me3odur.
Bosirpin, O0anasl ©CIMIIK.

41. Galium verum L. Jlananeik manrbia. Kemn-
KbUIABIK. ['emukpunTodutr. Y36IH TaMBIpcaOaKThI.
Kcepomesodut. XKemi, G0sFbIII, Oalbl ©CIMIIK.
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Gentinaceae Juss. TYKbIMIACHI

42. Gentiana pneumonanthe L. Jlananpik mran-
reiH. Kemxbuinbik. ['emukpuntodur. Keicka Ta-
MBIpiBL. Me3odut. CoHmtik, Oanapl ©CIMIIK.

Orchidaceae Juss. TYKbIMIACHI

43. Epipactis palustris (L.) Crantz. barmak-
Thl kep. Kemxkvunasik. Kpuntopur (remodur).
Y3p1H TambipcabakTel. Me3orurpodur. CoHAIK
OCIMIIK.

44. Hemipilia cucullata (L.) Y.Tang, H.Peng &
T.Yukawa. Apanac opman. Kemxbuinbik. ['emMuk-
punrodwut. TyiiHek Ty3ymri. Me3opwur.

Acoraceae Martinov TYKbIMAACHI

45. Acorus calamus L. batmakTelH KarachkIH/IA.
Kemxpuineik. Kpunrodur (renodur). Y 3b1H TaMbIp-
me1. 'urpomesodut. TaraMIIBIK, KEM/I1 OCIMITIK.

Poaceae Barnhart TykbiMaacsl

46. Bromopsis inermis Leyss. 1llanrein. Kerm-
KbULIBIK. ['eMukpuntopur. TambipcabakTel. Me3o-
¢buTt. Kemai ecimmik.

47. Stipa pennata L. Iana. Kemxsuigsik. ['e-
MuKpunTodut. TeiFe3 TyNTI. Me3okcepodur. Con-
IIK, )KEMI1 OCIMIIK.

Taxconomusnvix manday. Jlanansik 3epTTeyiep
OapbIChIHAA OCIMIIKTEPAl JKYHesey KoHe HHBEHTa-

pu3anys Kyprizinai. 3eprreneTin GiopaHbIH Kypa-
MbIHJIA 4 06J1iM, 27 TYKbIMJIACKa KaTaThiH 54 TybIC-
THIH TIeH 56 Typi aHbIKTaIab! (kecte 1).

3eprrenreH (UIOpaHbIH HETI3ri OeJiriH Trysiii
ecimaikrep (51 Typ Hemece 91% >xanmel Typ ca-
HBIHAH), KaJIFaH KeIpBIKOYbIHTOpi3AiIep (1 Typ He-
Mmece 1,8%), nanoporHukTopizaiep (3 Typ Hemece
5,4%), ambikTyKeIMIbLIap (1 Typ HEemece 1,8%) Ky-
paiinel. KocxapHakTeuiap kiacskiHa 46 Typ HeMece
82%, mapaxapHakThLIap KJIackiHa 5 Typ Hemece 8%
KaTambl.

Tysbic x0HE TYp caHblHa OailIaHBICTHI JKETEK-
i TyKbIMaacTap aHbIKTanae! (cypet 1). Typ cansr
OoiibiHIIA €H YIKeH TyKbiMaac Rosaceae Juss.
(9 TybIC, 10 TYp Hemece 17,8%), exiHmIi OpbIHIA
Asteraceae Dumort (7 tysic, 7 Typ Hemece 12,5%),
yuiHmi opslHaa Ranunculaceae Juss. (4 TysbIc,
4 typ Hemece 7,2%).

Fabaceae Lindl. xone Plantaginaceae Juss.
(3 TysIc, 3 Typ HeMece 5,4%) TYKBIMAACTaphl TOP-
TiHILI OPBIHFA OpHAJacKaH. Aspleniaceae Newman,
Orchidaceae Juss., Apiaceae Lindl.,
Lamiaceae Lindl., Salicaceae Mirb. (2 TysIC, 2 TYp
Hemece 5,4%), Rubiaceae Juss. 1 TybIc, 2 TYpIHeH,
KaJIFaH TyKbIMaactap | TypIeH Typassl.

1-kecte — «Opmanzpt 6ynaky GumnansiabiH «Kekireray» MY TII ¢uopachiHbIH TYPIIK KYPBUIBIMBI

Beinim TykpIMIac caHBbI Tybic canbl Typ cansl
Equisetophyta 1 1 1
Polypodiophyta 2 3 3
Pinophyta 1 1 1
Magnoliophyta 23 49 51
Liliopsida 3 5 5
Magnoliopsida 20 44 46
Bapnbirsr 27 54 56
6% 5%
B Rosaceae
M Asteraceae

= Ranunculaceae

B Fabaceae, Plantaginaceae

1-cyper — «Opmanabl Oynaky ¢unmansHblH «Kekeray»
MYTII dropackIHbIH KETEKIIi TYKbIMIacTapbl
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3eprrey HoTHKenepi OoibiHIIA «Kexmeray»
MYTII «Opmanasr Oynaky (GUIHATBIHEIH OCIMIIK-
TepaiH apaceiaa Rubus L. xxone Galium L. Tybic-
Tapsl 2 TYPJACH, KAJIFaH TYBICTap | TYpACH Typasbl.

Tipwinix popmanapein manoay. XX rFaceIpIiblg
6acernna K.Paynkuep eciMaikTepAin Tipmiiik Gop-
MaJIapblH OMOJOTHSIIBIK KJIacCHU(DUKALMSIFA JKIKTEY-
IiH Oip OenriciH HeTi3re aumbl: oCIMIIKTEePIiH Be-
reTalMsUIbIK, Ke3EHTe KOJaich3 (CybIK HeMece Kyp-
FaK) Ke3eHIHJIC >KaHapy OYpIIKTEepiH KOPFayablH
opubl MeH Tocimi. K. Paynkuep tipminik ¢popmana-
PBIHBIH 5 OMOJIOTHSIIBIK, TUIITEPiH aHBIKTa bl (aHe-
poduT, xamepur, reMUKpUNTODUT, KPUITODUT, Te-
podwut. Connaii-ak, FaIpIMIAp apachlHIa €H TaHBI-

mait M.I".CepeOpsSKOBTHIH TipIIiTiK (hopMaIapbIHbIH
KJTaccu(UKAIUsACHl OONBITT TaOBLIAIBI, OHIA KeJeci
caHaTTap epeKIIeNIeHe/Ii: aFall eCIMJIIKTepi: arar-
Tap, Oyranap >xoHe OyTalbIKTap; KapThiall araii-
TBI OCIMJIIKTEP: XKapTbulail OyTajap MeH >KapThuIal
OyTaImbIKTap; IMIONTECIH OCIMIIKTEpP: KOTDKBIIIBIK,
JKOHE OIpXKBUIIBIK IONTep. Op caHaT LIETiHIE MaK-
caTKa OaiylaHBICTHI OJ1aH Bpi 0oy i opTypiii Oenri-
nep OoiibIHIIa KYprizyre 6onas [17].

«Kexmeray» MYTII «Opmanasr Oynak» ¢u-
JUANBIHBIH ~ (pIopacklHAa 3EpTTENreH TYPIACPAiH
imiage K. Payakuep men M.I'.CepebpsikoB xyiieci
OoiibIHIIA Kelec] TIpIIiTiK GopManapsl aHbIKTaIIbI
(xecte 2).

2-kecte — «Kexmeray» MY TII «Opmans! Oynaky GuiManbsHEIH QIIopackl TYpISPiHiH TIPHILUTIK GopMaiapsl

K. Paynkuep Goitprama Typ canbl N.T". CepelOpsikoB OobIHIIIA Typ canst
danepodur 12 Aram 5
Xamedur 2 Byra 6
lemuxpuntodut 31 XKapreuraii 6yra 1
Kpunrodur JKapTbinait OyTamsik 2
Tepodur KemxKbpubIK MenTeciH ociMIiKTep 39

AzxpuapIKTap (0ip jKOHE eKi) 3
bapnbirst 56
Bapnbirst 56

K.Paynkuep knaccudukanusicsl Ooibiama, 6a-
ceiM Oemirin remukpunrtodurrep (31 TYyp Hemece
55%), onan xeitin danepodurrep (12 Typ Hemece
21,4%), kpunrodurtep (9 Typ Hemece 16%), xame-
¢durrep MeH tepodurrep (2 TypueH Hemece 3,5%
JKaJIbl TYP CaHbIHAH) KYPanabl.

Tipurinik dGopmanapbiHbIH 0ackiM Oeiri Kem-
KBUIIBIK TIONTECIH OCIMIIKTePMEH YCHIHBUIFAH —
39 Typi, Oy TypJepIiH Kalibl CaHbIHBIH 69,6%
Kypaiinel. Byn TyeicTapnbiH exinuepi: Artemisia,
Pulsatilla, Linaria, Gentiana >dHe OacKalapsl
xatajel. ExiHmm operHaa — Oyranmap 6 Typ Hemece
10,7%, yuriHmi opslHaa — aramrap 5 Typ Hemece
8,9% xanmel TYp caHbIHaH Kypaiinsl. byranapra ke-
neci tywsictap — Caragana, Ribes, Pyrus, an arari-
tapra — Betula, Pinus oHe T.0. xatasl. JXKapTeiiai
oyrameikTap (2 Typ Hemece 3,6%), a3KbUIIBIKTAP
(3 Typ Hemece 5,3%), xapTbuiait Oyra (1 Typ Heme-
ce 1,8%) eH a3 TypyepacH Typaibl.

Oxonoeusnvly manday. TONBIPaKTHIH BUIFAIIA-
HY JKafFjaijapblHa KaTBICTBI OCIMIIKTEPIIH 5 3KO-
JIOTHUSUTBIK, TOOBI aHBIKTANABL: 1) TuapodurTep MEH
rUrpoUTTEp — Cy JKOHE JKarajiay-Cy ©CIMIIKTEpi;
2) Me30Turpo(uTTEp — OATIMAKTHI TOTBIPAK OCIMTIK-
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Tepi, 3) Me30UTTep — BUIFANl CYHTIN ©CIMJIIKTEP,
4) xcepome30pHUTTEp MEH ME30KCepOPHUTTEP — TO-
MBIPAKTAFbl BUTFA KOPBI OipIiaMa TOMEH JKaraii-
napra OeHiMIeNTeH eCIMIIKTep opTallia, COHai-aK
KYPFaK, sKkepiiep/ieri eciMaikrep; 5) kcepodurrep —
BUTFAJIIBIH TYPAKThI TalLIbUIBIFBI JKaFJaibIH A oce-
TiH ecimikrep [18].

«Kekmeray» MYTII «Opmangsl Oynak» ¢u-
JIMAJIBIHBIH (DJIopa TypiIepiHiH SKOJIOTHSIIBIK TajIay
HOTIKEINEpi 2-CypeTTe OepireH.

Typnepain xem Oemiri Me30(pHUTTEpJCH Ty-
parbiabl aHbIKTAIIBl — 32 1Yyp (57,2 %): omap
Bromopsis inermis Leyss., Achillea millefolium L,
Chamaenerion angustifolium L. xone Oackamapsl
kipexi. Exinrm opbiHa Me30KcepopuTTEp MEH KCe-
pomesodurTepain etneni Toosl — 18 Typi (32%),
onapbiH TYpIiepi Aster alpinus L., Nonea pulla (L.)
DC., Lathyrus tuberosus L. Yuinui opsiaia me30-
THTPOQHUTTEp MEH TMrpoMe30(pUTTEp TOOBI OpHA-
nackat — 4 1yp (7,2%): onap Epipactis palustris (L.)
Crantz., Filipendula ulmaria (L.) Maxim., Acorus
calamus L., Tephroseris palustris (L.) Schrenk ex
Rchb. Keepodurrep men rurpodpurrep 6ip TypaeH
(1,8%) Typans.
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B Me3sodutTep

B Me3okcepoduTTep,
KcepomesoduTTep

1 MesorurpogurTep,
rurpomesopuTTep

B Kcepodutrep

B furpodutTep

2-cypert — «Kexkireray» MYTIT «Opmanast 6ynaky GpuinaabIHbIH
(itopa TypiiepiH 3KONOTHSUIIBIK, TONTap OOWbIHIIA OOy

3eprrenren aymarbiHaH KazakcTaHHBIH Ko3bUT
KiTaObiHa eHrizireH Il caHatka (cupek Ke3meceTiH
TYp) *ataTblH 2 Typ ablKramasl. Onap Pulsatilla
patens (L.) Mill. xone Adonis vernalis L., exeyi ne
KOIDKBUIBIK IONTECIH OCIMIIKTEP OOJIBIIT TaObLIAIbI.

Adonis vernalis L. (Ranunculaceae Juss. Ty-
KBIMJIAChI) JKep YCTI OeJIiKTepi A0CTYPJIi MeIUIMHA-
Jla )KYPEK aypylapblH eM/ey YIIiH OYpbIHHAH KOJI-
nmanputFadH. Kasipri ctaHgapTrapra coiikec KeleTiH
JKYHENT KIMHUKAIBIK, 3epTTeyJep koK. JlereHmeH,
KapJIMOJIOTHUSUIBIK Dcepiiep Ko3re y3ak dcep eTyMeH
JKOHE KapACHONH] TUNTI KYPEK TIUKO3UATEPIHIH
OonybeiMeH pactanansl. Kasipri yakeitra 4. vernalis
L. sKCTpakTTapbl TEK TOMEOMATHSIJIBIK Tpernapar-
Tapaa Kouaaneuiaas [19].

Pulsatilla patens (L.) Mill. Kazakcranga rana
emec, COHbIMEH Kartap, Eyponana cupek ke3zecerin
JKOHE JKOMBUTBIN KETy KayIi TOHTeH TYp OOJbIM Ta-
OBLIIa bl )KOHE OHBIH MOMYJISIUS PECYPCTaphl COHFBI
OHKBUIIBIKTApIa aiTapiasikTait Tomenmeni [20].

KopbIThIHABI

Oceunaiiia, 3epTTey aiimarbiana «Kekmeray»
MYTII «Opmanasl Oynak» (UIHAIBIHBIH ©CIM-
JiKTep TYpiik Kypambl 4 Oemim, 27 TyKbIMaac-
Ka KaTaTelH 54 TYBICTHIH TEH 56 Typi aHBIKTal-
nbl. Typaepre Oaii TykpiMaactap Rosaceae Juss.,
Asteraceae Dumort, Ranunculaceae Juss. xoHE
T.0.. Rubus L. xxone Galium L. )eTeKI TypICTapFa
JKaTaJlbl. DKOJIOTUSIIBIK CIIEKTP/Ie 0achiM Me30(uUT-
Tep MEH ME30KCepOPUTTEp; TIPIIUTIK hopMamapsl
apacblHa — reMUKpUnTohuTTep MEeH (Panepodur-
tep (K. PayHkuep) xoHE KOIDKBUIABIK IIONTECIH
ecimaixrep (M.I'. CepebpsixoB). byn dnopansiy eq
YIIKEH (PUTOIEHOTHKAIBIK, TOOBI — JATAITBIK IIAJIFBIH
0o TabbUIa kL. [lapyaibuibIKTaFbl MaHBI3BI 00-
WbIHINIA KYHJbI TYPJEP/IH IIIIHIC IOPLIIK, KEeMIi
OCIMAIKTEp/Ii aTam eTyre 0oiabl.
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. KOCTAHAM KAAACbBIHbIH,
KEUBIP AAHALUA®TTAPbIHbIH, K¥CTAPbDI
MEH OPHUTO®AYHACbHI

YcbiHbIAFaH Makanasa CoatycTik KasakctaH, KocTaHaih KaAacbiHbIH, KycTap dhayHacbl >aHe
OpHUTOKeLLEeHAEpi TarAaHFaH. KopluaraH opTaHblH ©3repyiHiH >KOFapbl AMHAMMKACbIMEH CcMMaTTaAa-
TbIH KAAAAbIK, AaHAWIAdTapAa KyCTapAbIH CMHAHTPOMNTbI TYPAEPiHiH Ke6eloiHiH cebenTepi aHbIKTaAAbI.
ByA 3aHABIABIK, KapacTbipblAblin OTbipFaH COATYCTiK KasakcCTaH LekapaAapbl YWiH 3epTTeAMEreH.
AAbIHFaH MBHAEPAIH, Heri3iHAE KYC TYpFbIHAAPAbIH, KoCTaHal KaAacbl apearAapbiH, KaAa ayMarblHAQ
OpbIH aybICTbIPY MapLIPYTbl 6araAaHbin, 6UOAAYAHTYPAIAITT, MOALLBIABIFbI XaMAbl CaHaK, MOAEMETTEpI
TaAAaHFaH. XKyMbICTa KaHaAaH CaAbIHFAH KAAa ay AAHAAPbIHbIH Maiiaa 6OAYbIHA, COHAAN-AK, CAAbIHFAH
ayMaKTapAbIH, caraAblK, ©3repyiMeH KenTereH TYpAepAiH TipWiAik eTy opTacbl MEH OAQPAbIH, Kelli —
KOH MpOLLeCTepPiHiH, LWeKapaAapbl 63repeTiHAIM afKkblH KOCETIATEeH aHAAETUKAABIK, TOCIA KOPCETIAreH.
3epTTeyre aAblHFAaH AaHAwadTap- 6ip KabaTTbl XaHe Ken KabaTTbl KYPbIAbICTbI KaAd ayAaHAAPbI,
TobbiA ©3€eHi >aFarayblHAQ XaHAAAH TYPFbI3blAFaH casibakTapbl KATbICTbl. Op AAHALIA(PT GOMbIH-
LA XKeTeKLi TYPAep aHbIKTAAbIHbIM, TYPAEPAIH CaHbIHbIH, a3aloblHa aAbIN KeAin >kaTkaH akTopaap
KeATipiareH. KocTaHai KaAacblHbiH 3epTTeAreH ypOO3KOXKYIMCI YLiH OPHUTOKELIEHAEPAIH >Kait-
KYMi Typaabl Tapuxu aepekTtep >Kok. OcCbl 3epTTeyAiH HaTHXKeAepi OoAallakTa KaAaAbIK, OPTaHbIH,
haKTOpABIK, Kypamaac BeAiriHiH TpaHCcopMaumsICbl KE3iHAE OpPbIH aAybl MYMKiH OPHMTOMAayHaHbIH,
JKOHEe KYCTapAblIH TYPFbIHAAPAbIH, ©3repy npouecTepid cunartay 60MbIHLIA OAAH 8pi XKYMbIC icTeyre
Heri3 6oAaAbl.

Tyiin ce3saep: opHuTOKeweHaep, 6moapTypainik, CoaTycTik KasakcrtaH, KocraHan, kasipri
>KaFAambl.

G.A. Zhetpisbay", S.A. Soloviev*" G.T.Kazkenova', G.B. Yunussova'
'Akhmet Baitursynuly Kostanay Regional University, Kostanay, Kazakhstan
2Novosibirsk State University of Economics and Management, Novosibirsk State Pedagogical University,
Institute of Systematics and Ecology of Animals of Siberian Branch of Russian Academy
of Sciences (ISEA SB RAS), Novosibirsk, Russia
“e-mail: gulzatzhetpisbai@mail.ru, solov_sa@mail.ru

Ornitocomplexes and avifauna
of some landscapes of Kostanay

The article analyzes the current species composition of the fauna and bird population of the city of
Kostanay in Northern Kazakhstan in the winter and autumn periods. In urban landscapes characterized
by high dynamics of environmental transformation, the reasons for the increase in the number of
synanthropic bird species have been identified. This pattern has not been studied for the considered
territory of the cities of Northern Kazakhstan. Based on the data obtained, the areas and habitats in the
urban ecosystem of Kostanay and the routes of movement in the urban environment were assessed, and
the species and quantitative composition of birds was analyzed. The work reflects an analytical manner,
which clearly shows that with the emergence of new urban parts, as well as a qualitative change in the
built-up area, there is a change in the boundaries of the habitat of many species and their migration
processes. The landscapes included in the study represent areas of one-story and multi-story buildings,
new city parks on the banks of the Tobyl River. The leading species in each landscape are identified
and the factors leading to a reduction in the number of species are listed. It is noted that for the studied
urban ecosystem of Kostanay there is no historical data on the state of ornithocomplexes. The results of
this study will serve as the basis for further work to describe the processes of change in the avifauna and
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bird population that may occur in the future with the transformation of the factorial component of the
urban environment.
Key words: ornithocomplexes, biodiversity, Northern Kazakhstan, Kostanay, current state.
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HaceAenue ntuu, u opHutodpay
Ha HeKOTOpbIX AaHALIadpTax roposa KocraHai

B cTaTtbe aHaAM3MpyeTcs cOBpeMeHHbI BUAOBOM COCTaB hayHbl M HaceAeHus nTvL ropoasa Ko-
ctaHait CeBepHoro KasaxcTaHa B 3MMHMWIA M OCEHHWIA NMeproAbl. B ropoackmnx AaHalladTax, oTAMYa-
IOLMXCS BBICOKOM AMHAMMKOWM TpaHChOPMALIMU CPeAbl, BbISBA€HbI MPUUMHBI YBEAMYEHUS YUCAEHHO-
CTU CMHAHTPOTHbIX BUAOB NTHLL. JTa 3aKOHOMEPHOCTb He M3YUYeHa AAS pacCMaTpPUBAeMON TEPUTOPUM
ropoaoB CesepHoro KasaxctaHa. Ha ocHOBaHMM MOAYUYeHHbIX AQHHBIX MPOBEAEHA OLIEeHKA apeaAoB U
obuTaHus B ypboakocucteme r.KoctaHam n MapLipyTbl nepemeLeHnin B ropOACKON CPeAe, npoaHa-
AVM3UPOBaH BUAOBOM M KOAMYECTBEHHbIN COCTaB NTull. B paboTe oTpaxkeHa aHaAMTMUECKas MaHepa,
KOTOpasi HarASAHO MOKa3aHO, YTO C MOSIBAEHWEM HOBbIX FOPOACKMX YacTei, a TakXKe KauyeCTBEHHOM
CMEHO 3aCTPOEHHOW TEPPUTOPUM, MPOUCXOAUT U3MEHEHUE TPaHUL, 0OUTAHUS MHOMMX BUAOB M MPO-
LLeCCOB MX MUrpaLmmn. AaHALWAQTbI, BKAIOUYEHHbIE B MUCCAEAOBAHME, NMPEACTABASIOT COOOI TeppUTOpUm
OAHO3TAXKHOM M MHOTO3TAXKHOM 3aCTPOIKM, HOBbIE TOPOACKME MapKku Ha Hepery peku ToObIA. BbisiBae-
Hbl AMAMPYIOLLME BUABI B KAXKAOM AaHALIATE U MepeuncaeHbl hakTopbl, MPUBOASILLME K COKPALLEHWIO
uncaa BUAOB. OTMEYaeTCsl, UTO AAS U3yUeHHOM yp6oakocucTembl r. KoctaHas OTCYTCTBYIOT MCTOPU-
Yyeckme AQHHHbIE O COCTOSIHMM OPHUTOKOMITAEKCOB. Pe3yAbTaTbl HACTOSILLErO MCCAEAOBaHMS MOCAY>KAT
OCHOBOW AASl AQAbHENLLIE paboTbl MO OMMCAHMIO NMPOLLECCOB M3MEHEHWUSI OPHUTOAYHbI U HACEAEHUS]
NTULL KOTOPbIE, MOTYT MPOUCXOAUTH B BYAyLLEM MpK TpaHChopMaLmMn (PakTOPAAbHOM COCTABASIOLLEN

FOPOACKOM CpeAbl.

KAtoueBble CAOBa: OPHUTOKOMIAEKChI,61opasHoobpasme, CesepHbint KasaxcraH, KoctaHaii, coBpe-

MeHHO€Ee COCTOdAHMe.

Kipicne

TipmriiikTe OOJBIT )KaTKaH OHOJIOTHSUIBIK, ITPO-
LECTEP-KEHICTIKTE FaHa eMeC, YaKbIT OOMBIHIIA J1a
KYpiN, e3repinm karaigbl. bapiblKk oOpraHuMaep
OMOJIOTHSITBIK CAFATTAPBIMEH YaKbITThI HAKTHI OJI-
nreii anaipl. Byl KbI3METTi aTKapaThiH KYHIepine
OpraHM3MIEpIiH OMipiH KaMTaMachl3 €TeTiH OHO-
JOTHSUTBIK, CaFaTTapAblH HETi3l 0ap IMUKITapablH
OPTYpIILIIri KamTamacki3 erexi. Kazakcran memiie-
KeTi meHOepiH/Ie HeTe dKeKe OpraHu3M/Iep/IiH Ono-
JIOTHSUTBIK BIPFAKTAPHI, TOMYJISIUSHBIH bIPFAFbIHA
KaparaHJa odJiJie Kai/a jKaKChl 3epTTENreH JeTeH
Mocele eiMi3ie JKaHa FBUIBIMH 3eTTepyliepre
Heri3. [lonmynsnusapl O6akpuiay KHBIHAAY, DHTIME
TaOWFU JKaFjaiiia y3ak yakbITThl KAMTHUTBIH ©J1-
HIeMaep Typaibl OONBII OTHIP (OHXKBUIABIKTAPIbI,
HKYKBUIIBIKTAPABl KaMTY). DKOJOTHSUIBIK MOCe-
JIeJIEPMEH KaTap JKYPETiH MOMyJSIUsUIBIK OnoJo-
THSUIBIK, BIPFAKTApAbI Y3/1KCi3 3epTTepy, Oosamak
OMONOTHANBIK KOPABIH CaKTallyblHA, XYHenl Ka-
nbInTa 0OJTYBIH OaKplIayFa, e3repicTepi Tipkeyre
MYMKIiH/iK O€peTiH XKO.

OciMIikTep KOHE KaHyapiiap KaybIMAACTBIK-
TapbIHA JKaIlai Kypri3iireH OakpuIayapIbH HO-
THKENepi, arail JAiHJepiHeH HeMece KeCiHAIepeH
QJIBIHFaH ©3EKTeP, MBICANIbI, MYKTEPAiH KaTbIHBIFbI
Jla aKmapar aiyra MyMKiHaik 6epesi. OcbHBIH Oap-
JIBIFBI TIOMYJISAIIUSTHBIH Ti30€T1 KaljIbl MOJIEMET ally-
Fa MYMKIHJIKTI KeHenTeni[1].

[omynsAuusHBIH LMKIAAPBI SKaiIbl MOJIEMET
Kol OOJFaH CailblH, OJApPIBIH BT CAMBIH Kaii-
TasaHa OepeTiH BIPFAKTapbIMEH YKCACTHIKTaphl
Oaifkamanel. Byn TOMyISAUSIIBIK aifHATBIMIApIbI
JL.LH.EpnakoB Oblail KambeITacThIP b

1. XKanyapnapabiH caHAapbIHBIH ©3TepyiHiH M-
HICIHJIE XBIJI CAaBIHFBI alfHAJIBIMIAPIBIH N1a Yieci
0ap, olap CaHAKTBIH KHUCBIK, ChI3BIFBIH KapacThIpFaH
Ke3Jle alKbIH KOpiHOeyi MYMKiH.

2. bynpaii esrepicrep aBTOHOMJBI, Oyiapra
CBIPTKBI TICPHOATHI DCEPIePAiH KAThICBIHCHI3, 1K1
J)Karnai ceder 0oJ1abl.

3. llomynsamust Oyl aBTOMATTBl ayBITKYBI Oap
cucTeMa peTiHje, ©3iHIH aybITKyJIapblH CHIPTKBI
OpTa MEepUOATHI dcepiiepiMEH CHHXPOHHM3ALUSIIAN
ayajpl.
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4. CaHHBIH TYPaKThl aybITKYbI -KOIITETCH TIOITY-
JAUSUTBIK, OeiMenynepain Herisi[2].

blprakrapabiH OyHIA#l epeKenikTepi KoJo-
THUsi/Ia HaKThl MOUMBIHIaIMaraH, Oipak ap Ke3Kapac-
TBIH ©31HIH JKAKTaylIbUIaphl MEH JaTTayIlblIapbl
Oap.

YKanyapsap/blH HUKIIAPbIH CaHAK JHHAMHUKA-
cerHma cumarrayasl A.H.DopMo30B, eHOCKTEepiHEH
kepyre 0onasbl. byt jkaHaBIK FaIbIMIAP IbIH OpKa-
IIaH Ha3apblH/A, OipaK FaabIMIApiblH 3epPTTEyiHIH
e3eri el aiiTy KubiH. FhUTbIMU MaKaiajga MOJIIIbI-
JIBIKKA ©cep eTyIn (akTopiap KaThIChIHIA 3ePTTEY
JKYPTi3TeH.

BHONOTrUsIBIK, BIPFaKTap/IbIH SKOJIOTUSIIBIK, Ce-
OenrtepiH 3epTTey OIPTIHACH XPOHOIKOJIOTHSIFA aii-
HAJIBIN 0apa JKaThIp JKOHE Oy 3epTTey KYMBICTAp-
JIBIH, 0aCThI MAKCATHI.

MarepuaJigap xaHe ajicrep

[omynsiuust caHBIHBIH ©3repy MeXaHH3MJle-
piHAe meKci3 aitHpIMaNbuIap 00Iybl MYMKIH. JKbIT
CalbIH peTTeNyIiH OeHIMIEeTyiHIH JKaHa CHITaTTa-
Maiapsel naiina oomyaa [3]. [lomymsiusi caHBIHBIH
CBIPTKBI ©3repicrepmen perrenyi. Kes — kenreH
TIOMYJIANUS-0YIT Kepi Oaimansic xkyieci. On o3iHIH
CUMaTTaMalapbIHbIH ©3repyiHe CBIPTKBI OpTaHBIH
acepiHe jkayar Oepefi, OJ WHTEeTpalbl PeaKIus
peTiHe KOpiHEel, MbICANbI, CAHHBIH ©3repyi, TeHO
Hemece (peHOTUNTIK KypaMHbIH e3repyi. benrini 6ip
ayMakTarbl Japajap CaHbl, SIFHH IOMYJISILUSHBIH
TBIFBI3JIBIFBI KOJIAMIIBI 9CEpIIEPMEH apTajbl KOHE
KOJIalChI3 DcepiepMeH azasabi[4].

byn TaOuru-KIMMAaTTHIK (DakTOpiIap FaHa emec,
COHBIMEH KaTap >KaHyapJap TYThIHATBIH TaFaM MeJl-
uiepi, OHbIH camachl. A3BIK-TYJIK TEK €riHre raHa
€MeC, TYTbIHY KapKbIHIBUIBIFbIHA 12 OaiJIaHBICTHI
e3repexi[S]. Mbicaibl, KeHOip MOIIEH KOPEKTeHE-
TiH TYpJIEP JKalbUIBIMBIMEH OCIMIIKTEPAiH OJaH 9pi
OCYIH BIHTANAHIBIpAnsl. JKarmainpiH Hamrapiaaybl
JapakTapAbiH Oip OeJIiriH )KOK0Fa DKeIel, al JKaK-
capy OJIap/bIH TYY JACHICHiHIH, OMip CYpYiHiH jKoHE
OMip CYPY Y3aKTBIFBIHBIH OCYiHE OKEIIe]I.

3. [Inanka cunaTTaFraH CaHHBIH aybITKYBI Typa-
JIbl TUTIOTE3aJIapAbIH 11IiHAE OCHI OiiylapFa Heri3aen-
TeH IOCTYPJI THIOTe3ayIap 0ap: «OKBIPTKBIII- KEM-
TIK», «TaMaK MeJILIEPi», «a3blK-TYJIK pecypcTapbiH
KaumbiHa Kenyi». CeIpTKBI (hakTopiapra Oaca Ha3ap
aymapsutaTtetH Oy Tocimai A.M. ['mmsapos (1990)
CTOXaCTU3M JIETeH atay Oepin cunarTajsi[6].

CoHpIKTaH Kasipri 3aMaHFbl JKYMBICTApIbIH
enpyip 0ediri CHIPTKBI (aKTOPIAPAbIH TOMYJIAINS
JMHAMHUKACHIHBIH LUKITIHE OCEpiH 3epTreyre ap-
HaJIFaH JETeH KOPTHIHbIFa Keiyre Oosaapl. buoa-
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JTyaHTYPJIUTIK TIEH KYCTapAblH CaHbl OYKUT aiemie
azaiipin keneai. KycTapablH TipiIiik eTy oprachl,
OJIap/IBIH TIPIIiJIiK €Ty OPTAaCHIHBIH KITMMATTHIK (pak-
TOpJIAPhI, KYHACTIKTI KOIIi-KOH ayKbIMbI ©3repy/ie,
OMTKEeHI OpMaHHAH KyCTaphl ypOaHU3aIUsUIaHFaH
opramga kxe0ipek yakbIT oTkizemi. Kazakcran 0o-
WBIHIIIA KaJaJblK MEKEHJIET1 KaH-)KaHyaplapbIHbIH
CaHaKTBIK KOPCETKIIUTEPIHIH CaHBIK XPOHOJIOTHS-
CBIH IIIBIFAPY YIIIiH, 3ePTTEY MaTepHaNJapbIHBIH Ke-
TicnedTiHairi Moceneci 6ap. bacThl mMakcaTtka Kyc
TYPFBIHIAPABIH Me3ril OOWbIHIIA TeorpadusuIIbIK
KCHICTIKTE TapadybIHBIH KapTOTpadUsIIBIK acIeK-
TiciH kacay [7]. Ocsl Typreina KocraHnaii kamacel
KYC TYPFBIHIAPbIHBIH canarbl 2020 sxpuigaH OacTar
XKYpri3ijie 6acTapl.

KycTrap »oFapbl KO3FaIFBIIITHIFBIMEH YKOHE
CaHHBIH KYPT MayCHIMJIBIK ©3repyiMeH cumarTaja-
TBIH TYPFBIHAAPBIHBIH THIFBI3IBIFBIHBIH TWHAMHUKA-
CBIMEH epeKIIeNICHEe]I].

Kycrapasr canay yIriH OenrilieHTeH NIeKTeyI
YKOJITaFbl MAPIIPYTTHIK, CaHAK SiCi KOJIaHBLIa/IbI.
Amnaiina, Oip )0JlaKTa eCernKe ajxy MOJIIIBUIBIK Kep-
CEeTKIMTEPiH TOMEHIETE/Ii, OHBIH HOTHKENIEpl KyC-
TapJIbIH KOPIHYIHE KOHE MAPIIPYTThIH Y3bIHIBIFbI-
Ha OaittaHpICThI [8].

OpTYpAl €HIi XKYyaHIBIKTHI KOJlaKTapaa Oip
YaKbITTa €Cel XKYPTri3y, )KYMBICTBI €9yip KUbIH-
naranel. JKomak kiHilmIke 00Jica, COFYPJIBIM
MapHIpyT Y3BIHABIFBI y3apaasl. On Ke31eCOKTHIK-
THI ko010 ymiH. CaHak Xypri3ynr TypFaH HYKTe-
ciHeH Oacrarl, Ke3-KeJIF'eH apaKalllbIKThIKTa Oap-
JBIK K€3JeCKEeH KYCTap bl €CeIKe aJbIHA/Ibl KOHE
oJiap KeWiH apakallbIKThIK OOWbBIHIIA OemiMIepre
Oomineni. Y4 camxy Ke3eHiHAE TOprail TyKbIMZac
KyCTapblHa CaHaK XYPri3dy Ke3iH[e caMelnTapiabiH
JAyCBhIH €CTY KAIIBIKTBIFBIH €CeITey KHi KOolaa-
HBLTAJIbI.

Canak JKypri3yini KyCThl Ha3apblHa ajFall aja-
FaH COTTErl KAIBIKTHIK, SIFHU OIpIHIII 1LTIKKEH Ka-
IIBIKTHIK CAHAKKKA TipKeJeTi.

- Monublivlebl- KaObUTIAHFaH OipaikTepmid Oi-
piHe (ajaHFa, KalIbIKTHIKKA HEMece IapTThl aia-
JIAHBUIFaH TOYJIKTIK-TY3aK) €CENTeNeTiH KaHyap-
Jap gapakTapblHBIH caHbl [9]; CaHakTa Ke3MeCKeH
KaJIbl MOTIIBUTBIKTBIH 10% HeMece ofaH Ja KeOiH-
OaceIM Typsep (OIOMHHAHTTap), aj >KETEeKIi Typ-
Jiep — MOJIIBUTBIFBI, OMOMaccachl HEeMece dHepTHus-
cpl OoibIHIIA OipiHII OpBIHAA OOJIBINT TaObLIA b
OmnapaplH 0acTanKbl CAaHBIHBIH 3€PTTEYII CUITATTAY
MYMKIHIIKTepiHe OaiIaHBICTBI MIAPTTHI TYPAC €H-
rizeni. Typnepain nepapxusicl Oy KaFaaiaa TeK
YCTeMIIIK TypaJibl aifTajsl, ajn KelbipeynepaiH yc-
TEeMJIIT1 )KOHE OacKalapIbIH OarbIHyBI TYPaTBl eMec,
COHJIBIKTaH KOIIOACIIBUIBIK YFBIMbI YCTEMJIIKKE



I A. XKetmicb6aii sxoHe T.0.

KaparaHJa aHaFypJIbIM JYPBIC JKOHE KOJAMIIBI el
TaHBUTYbI KEPEK;

-(honObIK mypnep — OAPIIBIK TIPKEITEH TYpJep,
OJIapJIbIH MOJIIIBUIBIFEI ecenTey OipiiriHe ecemnTe-
rerze keMinae 1 mapakThl Kypauib;

Canak Kyprizy OapbIChIHAa KE3iHJE KyCTap
HaKThI OalfKally y3aKThIFbIHA OailIaHBICTBI O€C TOTI-
Ka OemiHemi:

1) Canak »kypri3yluiire >xakblHHaH OalKaJiFaH
KycTap,—25Mm;

2) Canax >XYpri3ymIificH aibIc eMec apaKaIlblK-
ThIKTa OalikanFaH Kycrap -26-100 m;

3) Canak xypri3ymrigex anpic -101 nen-300 wm;

4) Canak >xyprizymineH ote ambic -301 men
1000 m;

5) Ulexrentsic anbic —>1000m. Kycrapapiy ca-
HaK JKYPTi3yIIiJieH apaKallbIKThIFbI KO30€H aHbBIK-
Tanabl.

Op TYPJIi KaIIBIKTHIKTA aHBIKTAIFaH KyCTap IbIH
CaHBIHBIH KOITITIH TOMEHIETIN alyJaH CaKTaHy
yiid A.IT. Kyzskuneimmen (1961) ycpinFan Typak-
ThI KOOCUTKIMITEPAl SHT1311111, 0aliKaiTy KallbIKThIK-
TapblH TONTaraH ChIAKTHL. TypakThl KeOCHTKIIITEP:
JKaKbIH JapakTap yiriH — 40; ajapic eMec apaKallbIK-
ThIKTa — 10; anbic xepae — 3; ete anbic — 1; meTeH
ThIC anbic — 0,5. byn 1 kM-zeri KycTapabH CaHbIH
miblFapaibl. KaObuimanFaH TYKbIpbIMIaMaliap IbiH
erkei-terkeini cumarramacel 0.C. PaBkuH MeH
C.I'. JIuBaHOBTBIH [7] KyMBICTApbIHA KEJTipiJIreH,
COHJBIKTAH >KOFapblla 3epTTEYIiH HEri3ri NpHH-
IIATITEPl, TYCIHIKTEpI MEH OOmKaMIaphl KbhICKAIa
CHUIaTTallFaH.

Kocranaii kanaceinga 013 Y3bIHIBIFEL 5 KM KYC-
TapIbIH MEKEHIECUTIH XKepiiepi OOWBIHINA 3 MapIII-
pyT o3ipnenik: Abait manrbuiel (1), ToObuT ©3€-
HiHIH OOWBIHJAFHI JKaHA KalajblK casOakrap (2),
TOFBI3 KA0ATTHI TTAaHETBIIK-KIPITIIT KYPBIIBIC ay/1a-
Hbl (3). Tanmanran aynanmap Kocranaii xamachl-
HBIH ayMarblHJ]a KYPBUIBICTBIH OapiblK TYpJIEpiH
cumaTtTaiasl: 1-apamac KypbuUIbIC, €CKi MTepiiTreH
aylaH 2 — KYPBUIBICTBIH OOJIMaybl, )KaHa ayjaaH, 3
— Kol Ka0aTThl FUMapaTTapMeH Karmai KypbuUIbIC,
opraira urepiiren aymnad. KocranaleH Kagaibik,
ayJaHJIapbIHBIH TPaHC(HOPMAILUICH JKY3 IKBLIFa
JKYBIK, YaKBIT IIIIIHAE OPBIH aJbIl Kenei. by 3ept-
Te€y KaJaHbIH OPHHUTOJOTHSUIBIK OMODPTYPIILIIri-
HiH OPTYpJi yakbIT I€H KEHICTIKTIK (axTopiapra
TOYCJIUITIH JKOHE OJapIblH OHOSPTYPILTIKKE
acepiH 3epTTeni. Ecenke any ke3iHme KycTapIblH
CaHbl COJIaH KCWIH CaHHBIH THIFBI3bIFbI TYpPajbl
MaIliMeTTepre ayaapbuianbl. Ecemke caiikec, mo-

MUHAHTTBI XOHE (QOHIBIK TYpJep Typalbl KOPbHI-
TBIHJBI )KacayFa O0Iabl.
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1-cypet — Canak Xyprizy 6apbeICHIHIa
TPAeKTOPUSIHEI TipKey JKYPTi3y MBICAIIBI

Hoaru:kesep xoHe Tajggay

Kazakcran Pecrryonukacer, Koctanaii o0IbICH!,
Kocranait kanacel kei0ip nanamadrapbl aabIHIIbI.
Canakka 30 KM >Kep apaKallbIKTBIFbl KATHICTHI.
3eprTeyre Ky3 ’KoHe KbIC ME3TUTi albIHABL. 3epTTey
HOTH)KECIHJIC KBIC JKOHE KY3 ME3rUIiHIeri Kycrap-
JIbIH CaHBIH, OJIapFa ocep eTymi Qakropnapiasl Oa-
ranayra Oomanbl. Ky3ri skoHe KBICKBI Ke3€HACTI op
MapIIpyTTaFbl KYCTap/blH CaHbIH OaKbUiay HOTH-
xenepi 1-6 xectenepne KenTipiireH.

2022 >kpUTIBIH KaHTap aifibiHna AOai JaHFBUTHI-
HBIH | KM? ayMarbIHIaFbl KYCTap/bIH JKaimbl 529
KYC TipKeni. 3epTTeNIeTiH OMOTONTHIH TYPIiK Oaii-
JBIFBL 5 TYp Kypaabl. Onapapiy imriHe )Kainbl MOJ-
IIBUTBIKTBIH JOMUHAHT TypiHe: Ana kapra — 43 %,
Kerepuin-39 %, Illaykapra-10%, Caysickan-8%.
Kycrap momysimusiceIHbIH, oHsIk Oemirin: Kapa-
Kyc-0,2% Kypambl.

93



Kocranait KamackIHbIH Kel0ip TaHamadTapeIHBIH KYC TYPFBIHAAPHI JKOHE OPHUTO(hayHACHI

1-kecrte — AGaii keruecineri 6ip KabaTThl XKOHE KOI KabaTThl KYPhUIBICTHI ayJaHaap | KM? )Kepre )arbl KYC CaHbl

Ne Typ 1 kMm% 5Kepre MOJIIIBLIBIFBI
1 Ana kapra Cepast BopoHa C. cornix L. 225
2 Kerepuiin Cussiii ronyos Columba livia Gm 205
3 [Haykapra ['anka Corvus monedula (L.) 55
4 Caypickan Copoka Pica pica (L.) 43
5 Kapakyc Opnan-6enoxsoct Haliaeetus albicilla 1
Baprnbirst 529

2-kecte — AGait manrbuTbl 2022 jKBUTBI KY3 ME3TLIIH/IE JKacaFaH caHak. bip KabaTThl koHe KoI KabaTThl KYPBUIBICTHI ayJaHAap 1km

23Kepre JKaJIIbl KYC CaHbl

Ne Typ 1 kM2 5Kepre MOJIIBLIBIFbI
1 Kerepmin Cussbiii ronryos Columba livia Gm 698
2 Yit Topraiibl lomoBbIii Bopobeit Passer domesticus (L.) 124
3 Ismvibix bonbiias cununa P major L. 71
4 Axrymerik ['paa Corvus frugilegus 51
5 Caysickan Copoxka Pica pica (L.) 44
6 Mana topraiibl [ToneBoit Bopobeit P. montanus (L.) 40
7 aykapra ['anka Corvus monedula (L.) 17
8 Ana xapra Cepas Bopona C. cornix L. 3
Bapneirst 1048

Ky3 me3srini, kapama afibl. KambikTeik-5000M.
Kanmer GmoanyanTypmimik 8 Typmai xKypamsl. Kyc
TyprhiHIapabiH 1 km? skepre 1048 mapaxkTapisig
canbl Tipkenai (kecre 2). Ky3 mesrininae skacai-
FaH CaHaKTaH HOMYJSIIMSHBIH [JOMHHAHT Typi:
Kerepmiin 66-%,Yi# Ttopraiibi-12%. Kycrap mo-
MyJSIUACBIHBIH QoHABIK Oemirin: LemMmbIk-7%,
AKTYMCBIK-5%, CaybickaH-4%, lana Topraiibl-4%,
[Maykapra-2%, Ana xkapra -0,2% kypaasl. Canakka
UTIHTeH KyCTap CaHbl KbICTaFbl XKYPTi3reH CaHaKKa
kaparanjga 1,98 ece xorapsl.

bip xabarThl >xoHE Kem KaldaTThl KYPBUIBICTBI
aymaHgap aifMarblHIa KETEeKIN KYC KerepiriH 0oJ-
ca, ToObuT e3eHi KarajlayblHJa OpPHAJIACKAH JKaHa
casibakTa KerepuriH canbl 13,7 ece tycti. YKanmb
MOy ISIIIUSAHBIH 6% Kypazsl. bipak TyprbIH Yii opTa-
JapbIiHa KaparaHja TypJepAiH acCOPTUMEHTI KeHEeH-
reHi Oaiikanaibl MbICAJIFA YKAIBI MOMYJISAIHS/IA [I1e-
TeHxai Toprail 2,8 %, mayKapraHbIH OachIMIIBIIBIFBI
Oatikanran -38%. byn anTpornorenik Tpanchopma-
[UsIFA KAPKBIHBI YIIbIPaFaH casOakTap/IbiH OyTabl
nana[ 10] »xxepiepiHiH caKTaJIFaHbl eCeOiHeH.

3-kecte — ToObLT ©3¢HIHIH OOWBIHIAFHI JKaHA KaTaIbIK, casibakTap. Kpic Me3rini, aknaH aibl caHaFbl

No Typ 1 kM2 5Kepre MOJIILBLIBIFbI
1 Caysickan Copoka Pica pica (L.) 120
2 Ilaykapra 'anka Corvus monedula (L.) 96
3 Kerepmrin Cussrit romy6s Columba livia Gm 15
4 Aua xapra Cepas BopoHa C. cornix L. 11
5 Ierenni Torait Paounnuk T. pilaris L. 7
6 [emviubik bonpmas cuanma P. major L. 2
bapibirs 251
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4-kecte — ToObLT 63¢HIHIH OOUBIHIAFHI )KaHA KalalbIK casdakTap. 2022 xbUT Kapalia aifbl

Ne Typ 1 kM2 5Kepre MOJIILBUIBIFBI
1 Konimri cysikroprait Cuerups Eurasian bullfinch 157
2 Iemiblk bonbmias cununa P major L. 30
3 Caysickan Copoxa Pica pica (L.) 26
4 Jana Topraiisl [ToneBoii Bopobeit P. montanus (L.) 26
5 Kimi maxTsl ToKpUIIaK, Manblii nectpsiit asiten Dendrocopos minor 17
6 Kerepmrin Cusblit ronyos Columba livia Gm 13
7 Ak memiblK Kasizek Cyanistes cyanus 7
8 Cepas BopoHa Ana kapra C. cornix L. 3
bapibirs! 279

Ky3 Mesriiinzae skacajaraH CaHaKTa JKaJIbl KyC
TYPFBIHIAPABIH caHbl 1 kM? kepre 279 mapak Tip-
kenai. Kenimri cybsikTopraii- 56%, mbmMinsik- 11%,

caybIcKaH- 9%, nana Topraibl- 9%, KiIi JaKThl TO-
KbUTIAK-6%, Kerepirin-5%, kasa3ek-3%, Ana kapra-
1% >kaNrbl cCaHaKKa TIPKEITSH MO JISIIHS.

5-kecte — MaccuBTI TOFBI3 KaOATTHI MaHEIb Il XKOHE KipIinl KypbutsicTap. 2022 5KbIT aKIaH aifbl CAaHAFEI

Ne Typ 1 KM% 5Kepre MOJIIBUIBIFBI
1 Kerepurin Cusblii ronyos Columba livia Gm 331
2 Yii ropraiibl JloMoBEIid Bopobeit Passer domesticus (L.) 74
3 Jana topraite [ToneBoit Bopobeii P. montanus (L.) 58
4 [emvieik bonbias cunuua P major L. 57
5 Caysickan Copoka Pica pica (L.) 21
6 Ada xapra Cepast BopoHa C. cornix L. 20
7 aykapra [anka Corvus monedula (L.) 1
8 Konimri cysikroprait OObIKHOBEHHBIH cHEeTHpb Pyrrhula pyrrhula (L.) 1
Bapibirsl 563

3eprrenerin Kocranaili KaniacelHIa KycTap-
IBIH KbIC ME3TUIHAEr MaKCUMAaJIAbl >KUBIHTBHIK
korriri 0i3 2022 XpUIFBl aKIIaHIa TOFBI3 Kadar-
THI TIAHEJNBJIi JKOHE KIpIIl KYPBUIBICTHI ayaaHjia
Tipkenni- 563 napax/1km?. 3epTrenerin 6uoTomn-
TBIH TYPJIK OaldwsIFbl 8 TypaeH Typaabl. Omap-
JIbIH 1IIIHJIE JKaJIbl JKUBIHTBIK MOJIIBUTBIKTHIH
THIFBI3ABIFEI OackiM Typaep: Kerepmin-59%, Yi
topraitel-13%, [ama Topralibl-10%,lIIsMIIbIK
-10%. Dougwsix Typaepre: Caysickan-4%, Ana
Kapra-4%. @ounslk Typre- laykapra-0,2%, Ko-
aimri cyslkToprait-0,2%.

Kocranait KamaceIH1a TOFBI3 KAOATTHI IMaHEIbI1
KOHE KIpHill KypbUIbITHL ayaangapaa 2022 xbui-
IIBIH Ka3aH albIHJA KYPri3UIreH caHak KycTapblH
MaKCHUMaJI/Ibl JKUBIHTHIK KOMTiri 547 mapak/lxm? .
3epTTeneTid OMOTONTHIH TYPIIK OalJIbIFbI 6 TYpACH
Typazsl. JKasmbl *KUBIHTHIK MOJIIIBUIBIKTBIH THIFbI3-
IbIFbl OaceiM Typrep: Kerepmin-65%, HIbiMImbik
-21%, Caysickan-10%. KycTtap nmonmyisiiuscbIHbIH
¢douabik Typnepi- J[ama Topraiibl-2%, AKTYM-
CBIK-2% .

ATanFaH Me3rijueperi TYpAepaiH anyaHTypli-
JIiTi 7-KecTeie KOPCeTUITeH.
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6-Kecte — TOFBI3 KAOATTHI ITAHENB/I1 XKOHE KipIilll KYPbUIBICTHI ayqanaap. 2022 KbIT Ka3aH aibl CaHAFb!

Ne Typ

1xm? JKEPre MOJIIbLIBIFBI

Kerepmin Cussiit rony6s C. /ivia Gm.

355

ek bonbiias cununa P major L.

117

Caysickan Copoxka Pica pica (L.)

57

Jana topraiibl [ToneBoit BopobOeit P. Montanus (L.)

10

(O T N O I B S R

Axrymenik I'paa Corvus frugilegus

8

Bapnbirst

547

7-kecte — 2022 XbUIIBIH KY3T1 XKOHE KBICKBI Ke3eHinaeri Kocranail K. Kyctap/blH TYPIIiK OpTYpPIIiIiri KepiHici

Ne Typ

Mapupyrrap
1 2 3

Kys
Keic
Ky3
Keic
Kys
Keic

Kerepurin / Cusstit roiyos / Columba livia Gm

+
N
N
N

Yii Topraiibl / [lomoBsIii BopoOeit / Passer domesticus (L.)

Jana Topraiisl / [TosneBoit Bopobeii /P. montanus (L.)

[emvuubik / Boneiias cuanna / P. major L.

Caypickan / Copoxa / Pica pica (L.)

Amna xapra / Cepas Bopona / C. cornix L.

|+ |+ ]+

[laykapra / [anka / Corvus monedula (L.)

|+

|+ |+

Komimri cysikTopraii / OObIkHOBEHHBIH cHerups / Pyrrhula pyrrhula (L.) +

ol I I S I o

O ||| |~ |W| | —

Kapakyc / Opnan-6enoxsoct / Haliaeetus albicilla

—_
S

AxtyMcbIK / ['pau / Corvus frugilegus

Ju—
[

Kimri gakTel ToKbpUIIAK / Manelii iectpelit asiten / Dendrocopos minor

—
[\

Ak meminslK, / Kassex / Cyanistes cyanus

Ju—
w

[letenmi Toraii / PsOunnuk / T. pilaris L.

7-KecTeHiH JepeKTepl 3epTTey Ke3eHiHe Kui
KE3/IeCeTiH TYpJiepAiH 7 Typi OONFaHBIH KOpPCETEeIi:
cyp Kerepuuin, caybickaH, cyp Kapra, YIKEH LIbIM-
IIBIK, YH TOpFalibl, 1ajia Topraisl. KanraH Typiep-
JiH naiiga OoJIybl KBUIABIH MaycChIMbIHa Oaiina-
HBICTBHL. KocTaHail KamacklHIa KE3[eCeTiH Typiep
HETi31HEeH-KYCTap/IblH ~ CHHAHTPONTHI, OPMAaH/IbI
JKOHE IIAJFBIHIBI JKEpJepliH Typiepi Kelli-KOH
OaprIchIHIA aHOa-caHna kesneceni. Kycrap omap-
JIBIH TIPIIUTIK €Ty OpTachl JKETKiNiKci3 Ooica na
KaJIaHBIH JKaHa ayJaHAapblH urepyne. Aiita xety
KepeK, KeTeplriHaep opKalllaH Ke3Jeceli, oJap-
16l KocraHail KanachlHBIH MEKEHJIEY OpPBIHIAPHI-
Ha J)KOFaphbl OeliMaeny KabineTiMeH TyciHaipiien.
Kerepmiingep kanma y#JIepiHiH apXHUTEKTYpasbIK
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epeKIICITIKTEpiHe OalIaHBICTHI KaJiajla eMip Cypy-
IIiH OHTAMJIBl OPHBIH TanThl. TaOuFaTTa YHripiep-
Jle eMip CYpeTiH KerepuriHaep Kasipri reorpadus-
JIBIK OKaFfaiyiapra OeHiMeNin, KOHBICTAHATHIH
Typre aiiHannabel. Kerepurinmep xem kKabaTThl Yii-
JepAiH IIaThIpJapblHA KOHBICTAHBIN, LIATHIPIBIH
ACTBIHAAFBI JIDCTYPII JKEJIETKII caHbuIayIapaan
orin kerti. KycTap maTeipiapabl yHripiep aemn
caHaipl >KOHE OJapIbl AHTPONOrEHIIK OpTaja
OHTAMIIBI JKaFaaiIap/ sl TallkaHHAH Tepl ys caia-
TBIH OPBIH peTiHae naigananansl. COHIBIKTaH KO-
replIiHaep KaJlaHbIH TYPFbIH aylaHAapblHIa Kell
KOHBICTAH/IBI.

Bapnbik nannmadrapasl caHal IIBIKKaHAa KO-
repiriaHiH cabl 6ackM (Cyper 2).
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KerepLiH Kycbl caHafbl

MaccHeTi eki Tofbiz KabaTTbl NaHenb/i }aHe
Kipniw Kypbiabictap. 2022:bU1 Ka3aH aibl...
MaccHeTi eki Tofbiz KabaTTbl NaHenb/i }aHe
Kipniw Kypbinbictap. 20223611 aKnNaH albl...
To6bin e3eHiHiH, GoWbIHAAFLI MaHa Kanasiblk
canbakTap. 2022 xbin Kapallua albl.
To6bin e3eHiHiH, GoWbIHAAFLI MaHa Kanasiblk
canbakTap. Kbic mesrini caHarbl.

Abalt gaHFbinbl

Abait keweciHgeri 6ip KabaTTbl aHe Ken
KabaTTbl KYPbINbLICTLI ayaaHaap 1km 2...

0

100 200 300 400 500 600 700 800

2-cypet — bapibIk caHak jxacaJiFaH MapuIpyTTaFbl KOTepIIiH JapaKTapbIHBIH CaHbI

Kerepmiin kyctapbiabiH  Kocrtanaéi kanajaa
03JIcpiHEe OHTAWJIBI OPBIH TAYBINl MEKEHJCY1 Kala-
HBIH apUXHUTEKTYPAJIBIK epeKIIeTikTepine Oaina-
HeIcTBl. OHBIH ce0eli-Ta0uFaThiHAH YHTIpJep/i
MEKEH €TeKEH KerepluiHniep, Kasipri reorpadmus-
JIBIK, KEHECTIKTepre OeliMIaenin, CeMTUTHOTI Typre
arinanran. Omnap, KocTanail kajgachIHIAarbl €CKI
Kol KabaTThl YiJIepiHiH KOFapFbl 0OJIriH Kypan-
THIH aya ajaMacybl KaMTaMachl3 €TeTiH ADCTYPIi

BEHTEJISIIUSJIBIK TECIKTEeP Il YHIIp JIeT oiiam, coll
TECIKTep/Ii YsCHl PETiH/e KOJIAaHabl, COJIall aHT-
POIIOTEHIIK OpTanga ©3iHe OHTAMIIBI OpTa TalKaH.
COHIIBIKTaH KOTepIIiHJaep TYPFBIH Yiiep opHa-
JACKaH JKepiieplie KONTell KOHBICTAaHFaH. 3epT-
TeneTiH ke3eHAe KocraHali KamachIHBIH ayMarbl
OOWMBIHIIIA KaJIMbl KYCTap CAHBIHBIH THIFBI3IBIFBI
OOWBIHIIIA KYC TYPJICPIH CaJBICTBIPY 3-CyperTe
KeTIpIITeH.

Kvc TypFbiHAApAbIH, caHbl 1 Km? sepre

1500
1000
500
o M =
KaHTap aibl AKNEH aibl

Kapawa aisl

Ka3aH afbl Kapawa afei

B Afan kewedHaer Gip KabaTTsl MaHe Hen KabaTTs KYpLIABICTE aygadgap 1km2 wepre

HANMBI KYC CaHbL

B Tofikn 838HiHIH G0ABIH AR HEHA KANaNLIK, CaA0aKTap.

MacCcHETI eri TOFbI3 Ka0aTTel NEHeNLgl #aHe KIpNiWw KYPeIALICTaR

3-cypet — KpIc oHe Ky3 Me3rijIIepiH/eri Kyctap caHaFbIHBIH CaJIBICTBIPMAIIbI KOPIiHic

3-CcypeTTiH JepeKTepi 3epTTEIreH yaKbITTa Me-
KEH OpTalapbIHAAFbl KYCTap CAHBIHBIH THIFbI3IbI-
FBIH/IA aTapIBIKTAll alBIPMAIIBIIBIKTE KOPCETETI.
JKanmer wotmxkenep OoiibiHIIa, ToOBUT ©3CHIHIH
AHFapBIHJAFbl KaHA KAJaJbIK Cas0aKTapJbIH JKO-
JIOTHSUTBIK, KaFJalbIHAa KYCTap/bIH MOJIIIIBUIBIFBI
TeMeH 00JIJIbI, OYJI casiOakTap/a KycTap TaMak YIIiH

naiianaHaTbiH )keMic OepeTiH aramTapabiH 00TybI-
Ha, OipaK YHBIKTANTHIH YilepniH OoiMaybiHa Oaii-
JaHbICTBL. Bipak KycTapibl TaMakTaHJbIPyFa )KOHE
TYpakTaHyFa MYMKiHAIK OepeTiH 6acka MeKeHJIey
OpBIHAApbl OmModpTYpallikTeH annxa. XKaHanan ca-
JBIHFAH TYPFBIH YHJIEpIIH J>KaHBIHIA KOTepIIiH-
JepAiH caHbl a3 exeHi Oaiikanapl. CebeOi, KeilOip
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Kocranait KamackIHbIH Kel0ip TaHamadTapeIHBIH KYC TYPFBIHAAPHI JKOHE OPHUTO(hayHACHI

KONKa0aTThl YHJepAeri IIATBIPABIH AacThIHIAFbI
canputaynmap MUB (mymnik wenepinin Oipriecriri)
mrenrimMepMer (aHepMeH THIFBI3 JKaOBUIFaH, COH-
JBIKTAH KOrepLIiHAepaiH oJapAbl s CalaThiH OPbIH
peTiHne maiganany MyMKiHOIr KOK. COHIBIKTaH
MYHJail YHJIEpIiH KYCTapbl IIATHIPABIH JKEIJICT-
Kimrepi o111 xabbuiMaraH yiiepi 6ap Oacka aiiMak-
TapFa KOHBIC ayaapanbl Aen KyTinemi. 2022 KbITFbI
ecern OapbichiHia KocTaHaii KanaceiHia KycTapsiH
13 Typi TipkenreH.

KopbITBIHABI

bBipiaminen, Kocranalf KajgaiblK KyCTapbIHBIH
OMoamyaHTYPIUIITIHACTI MayChIMIBIK JKOHE KeHic-
TIKTIK aWbIpMaNIbUIBIKTAp alTapibikTail. Kyszae
CaHaKKa aJbIHFAH KYCTapIbIH THIFBI3JBIFbI (3KOHE
caHbl) KBICKbI ecernTeH 2 ece ker. KamaHblH ecki
aynmanmapaa (1-mapripyt) jkaHa WTEpuUITeH ay/aH-
MEH CaJBICTRIpFaHaa (2-MapmpyT) KeTepIIiHaep
canbl mamaMmeH 14 ece apttel. CoyleT anaHaapbl-
HBIH 0apnbIK TYpliepinae (manmmadrrapaa) Kerep-
IIHASPIIH caHbl 6achIM OOJIBIT MIBIKTHL Ecemnke amy
OapbICBIHIa AHTPOIOTEHIK ocepre OalIaHBICTHI
TIPLWIUIIK €Ty OpTachIHAAFBI TYPJIEPHAiH OHOdPTYP-
JUTIriHAe ailTapibIKTal albIpMaIIBUIBIKTAp Oap men
aiiTyra Oomnapl.

ExinmrigeH, 3epTreneTin Ke3eHaeTi Typiep i
oprypainiri 13 Typai Kypaiabl KoHE HeETi3iHEH

CHHAHTPOITHI TypJIepMeH aHbIKTananael. Kycrap-
JIBIH TIPKEJITeH OpMaH JXOHEe MaOBIHBIK, TYpIepi-
HiH OOJIYBI OJIapJbIH TaMak 137l Kajla MaHbIHAH
KYHIIENIKTI KO3FallyblHaH TybIHIaWnbl. Kyctap-
JIbIH 0achIM TYpJIepi KOTeplliH, caybICKaH, IIbIM-
IIBIK, ajia Kapfa, YW TOpFaiibl, maykapra, jaana
TOpFaiibl, aKTYMCHIK, all a3 Ke3JIeCKeH Typiiepre
KIII JaKTHl TOKBUIAAK, aK MIGIMIIBIK, IIETEHIl TO-
Fal >kaTajbl.

YmiamrigeH, Kocranaif KamanblK KYPBUTBICHIH-
JIaFbl KYCTap CAHBIHBIH MayChIMJIBIK aybITKYbIHBIH
HeTi3iH/Ie )KaTKaH (pakTopiap, MayChIM/IBIKTaH Oac-
Ka, KYPBUIBICTBI UTEPY yaKBITHI, KYPBUIBICTBIH ThI-
FBI3JBIFBI MEH TYpi, KONKa0aTThl YHiepe MaTbip
aCTBIHIAFBI JKEN OTKIII CaHBUIAyJApIbIH OOIyBI
(kemrKa0aTTHI YHIIH COYJIET pEeKIIeTIiTi), ayaarapaa
JKUICK-)KEMIC aFamTapblHbIH 00JIybl OOJBII TaObI-
JaJIbI.

TeprinmrigeH, ka3ipri yakpirta KazakcTaHHBIH
opOip Kanmackl OOWBIHIIA XPOHOJOTHSUIBIK JEepeK-
Tep 0azacel Oap nemn aiTy KubiH. Ocbutaiima, Oy
JKYMBICTBIH HOTHYKEJIEpPl JKbUI CaWbIHFBI YKCac
3eprreyliep OapbIChiHIA KypbutaThiH Kocranaii
KAJaChIHBIH KYCTapJbl €CEeIKE alyJbIH >KaJIIbl
NIepeKKOPBIHBIH Oemiri 6omanel. KazakcTanmarsl
OCBIHJIall XPOHOJIOTHSUIBIK, 3epTTeyJiep OoJiamakra
OPHHUTOJIOTHSUIIBIK, XaIIBIKTHIH TeorpausuIbIK, Ke-
HicTiKTerl (QOHIBIK 63repicTepiH OeKiTy YIIiH KYH-
IIbl aKmapat oepei.
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IAE AAATAYbIHAA KE3AECETIH SEDUM HYBRIDUM L.
XKOHE SEDUM EWERSII LEDEB. MOMYASIUMUAAAPDBIHDbIH,
KA3IPI'lI TOIMbIPAK, XXAFfAAUDI

Makanrapa Sedum hybridum L. xene Sedum ewersii Ledeb. nonyasiumsiaapbiHbiH, TapaAybl aiMarbl
TOMbIPAKTAPbIHbIH, AAAAABIK, )XKOHE AAOOPATOPUSIAbIK, 3€PTTey HaTMXKeAepi OOMbIHLLA TOMbIPaKTapAbIH
TaburK XarAaAapbl cunaTTaAraH. TonbipakTapAbiH TUNTEPI, MOPGOAOTMSIAbIK, GEATIAEPI, TOMbIPAKTbIH
XMMMSIABIK, KYPambl 6OMbIHLLIA KOPEKTIK SAEMEHTTEPI, N'yMyC MOALLIEPI, CiHIpIAreH HerisAepi MeH Ty3AbIK,
KYPaMbl >K8HE MeXaHMKaAbIK, KypamAapbl aHbIKTaAAbl. 3epTTey HaTmxkeAepi GorbiHwa Kekxkanaay
(nonyadums 1) WaTKAAbIHAQFbI KECKIHAE CaAblHFAH TOMbIPAK, TUMI — Kapa Tornblpak, TypreH LwaTkaAbl
(nonyagums 2) — kapa Tomblpak, Kactek e3eHi MaHbl (monysAums 3) — KOHbIp TOMbIpak, TUMTEpi
aHbIKTaAAbl. 3epTTey HeTumxeciHae, KekikalAay LaTKaAblHAAFbl Kapa TOMbIPaKTbiH, (monyaaums 1)
0-80 cm KabaTbiHAAFbI TYMYC MOALLEPI ©Te >KOoFapbl, 5,55-12,81% apaAblfblHAQ, TOMbIPaK, OPTACbIHbIH,
peakumsicel pH 7,10- 7,40 apanbifbiHaa, CO, meawepi 0,16-0,34 apaabifbiHAa 6oAAbl. TypreH
LIATKAAbIHAAFbI (MOMyAsUMs 2) Kapa TonblpakTbiH 0-60 cM KabaTbIHAAFbI FYMYC MEALLIEP] ©Te >KOFapbl,
5,90-20,88% apaAbirbiHAA, TOMbIPAK, OPTACIHbIH, peakumnsacel pH 6,15-7,07 apasbirbiiaa, CO, meALuepi
0,21-0,34 apanbiFbiHaa. [Nonyasiums 3 (KoHbIp Tomnbipak,) 0-73 cM KabaTbiHAAFbI T'YMYC MOALLEPI OpTaLla,
1,57-6,92% apanbifbiHaa, pH 7,13-8,23 apaAblfblHAQ, SFHWM CIATIAI GOAAbI, TOMbIpak, TEPEHAIriHe
Kapam CiATIAIK xorapblaaabl, CO, meawepi 0,16 — 0,34 apanbirbiHAa. KekxKaiAay LATKaAbIHAAFbI
TOMbIPakK, KECKIHIHAET Cy CY3iHAICIHIH Kypambl 6oribiHwa: CO3 — aHbikTaamaabl; HCO3- — 0,24- 0,48;
Cl - 0,04; SO4 - 0,12-0,92; Ca* - 0,29-0,49; Mg?* — 0,20-0,98; Na+ - 0,05-0,06; K+ - 0,05-
0,23; Ty3aap >wubliHbl 0,060-0,083%. 3epTTeAreH Tonblpak, HblCAHAAPbIHAAFbI TOMbIPAK, KECKIHiHIH,
GapAbIK, KabaTTapbiHAAFbl TY3AAP KMbIHTbIFbIHbIH MOALIEPAEPi KOPCETKEHAEN 3 MOMNyASUMSHbIH Ad
TomMbIpakTapbl Ty3AaHb6araHAbIFbl aHbIKTAAADI.

Ty#iH ce3aep: NonyAsums, ToMblpak, KECKiH, TyMyC, Ty3.

T.N. Kobylina'2., B.M. Tynybekov', A.S. Nurmahanova’,
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*e-mail: e.kyrbasova@gmail.com

Current soil state of populations of Sedum Hybridum L.
and Sedum Ewersii Ledeb. found in the zailiy alatau

The article describes natural soil conditions of Sedum hybridum L. and Sedum ewersii Ledeb. popu-
lations area based on the results of field and laboratory soil studies of soils. Soil types, morphological
features, chemical composition, nutrient elements, amount of humus, absorbed bases and salt composi-
tion, as well as mechanical composition of soils are determined. The following soil types were identified
during field studies: Kokzhailau Gorge (population 1) — chernozem, Turgeni Gorge (population 2) —
chernozem, near Kastek River (population 3) — chestnut soil. The humus content in the 0-80 cm layer of
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chernozem (population 1) of Kokzhailiau gorge is very high, ranging from 5.55-12.81%, the reaction of
the soil medium is within pH 7.10-7.40, i.e. CO2 content ranges from 0.16 to 0.34. On chernozems of
Turgeni gorge (population 2) humus content in 0-60 cm layer is very high, within 5.90-20.88%, reaction
of soil medium within pH 6.15-7.07, amount of CO2 within 0.21-0.34.

On chestnut soils near the Kastek River (population 3), the humus content in the 0-73 cm layer was
in the range of 1.57-6.92%, the pH ranged from 7.13-8.23, i.e. it was alkaline, the CO2 content was in
the range of 0.16 — 0.34. The composition of salts in the chernozems of the Kokzhailau gorge: CO3 - not
detected; HCO3- — 0,24- 0,48 ; Cl- — 0.04; CO4- — 0,12-0,92; Sa+ — 0,29-0,49; Mg 2+ — 0,20-0,98;
Na+ - 0,05-0,06; To+ — 0,05-0,23; The amount of salts is 0.060-0.083%. It was found that the soils of
all 3 populations are not saline, since the amount of salts does not exceed the salinity limit.

Key words: population, soil, profile, humus, salt.
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CoBpemeHHOe noYBeHHoe cocTosiHue nonyAsumnii Sedum Hybridum L.
u Sedum Ewersii Ledeb, BcTpeuarowimxcst B 3auamiickom Aaatay

B cTaTbe onucaHbl NpUpOAHbIE YCAOBMS MOYB apeaAa nonyasumin Sedum hybridum L. n Sedum
ewersii Ledeb. no pesyAbraTam MoAeBbIX M AAGOPATOPHbBIX MCCAEAOBaHMIA MouB. ONpeAeAeHbl TUMbI
nous, mMopoaornyeckme 0Co6eHHOCTN, XUMMUYECKMI COCTaB, MUTATEAbHbIE SAEMEHTbI, KOAMYECTBO
rymyca, MOrAOLLEHHbIX OCHOBAHWIA U COAEBOM, a TakXXe MeXaHWYeckui cocTaBbl NouB. [pun noAeBbix
MCCAEAOBAHUSX OMPEAEAEHbI CAEAYIOLLIME TUTbI MOYB: yileAbe Kokykanaay (nonyasaumsi 1) — yepHo3em,
TypreHbckoe yuieAbe (Monyasumst 2) — yepHosem, B6AM3M pekmn Kactek (nonyasiums 3) — KaliTaHoBas
nouBa. Coaep>kaHue rymyca B caoe 0-80 cm uepHo3dema (monyasums 1) yuweabs Kokxkanastly ouyeHb
BbICOKOE, B npeAeAax 5,55-12,81%, peakuumsa nouseHHOM cpeabl npu pH 7,10-7,40, T.e. coaep>kaHue
CO, konebaeTcs o1 0,16 A0 0,34. Ha yepHo3emax TypreHbCKOro yueAbs (MonyAsums 2) coaepkaHve
rymyca B caoe 0-60 cM 3HauMTeAbHO Bblicokoe — 5,90-20,88%, peakumsa nouBeHHon cpeabl — pH 6,15-
7,07, koanyectBo CO2 - 0,21-0,34.

Ha kawTaHoBbIX nousax BOAM3M pekn KacTtek (nonyasums 3) coaeprkaHuwe rymyca B caoe 0-73
CM HaxoOAMAOCb B mnpeaeAax 1,57-6,92%, pH koaebarocb oT 7,13 A0 8,23, T.e. ObIAO LIEAOYHDIM,
a coaepxkaHne CO2 — 0,16 — 0,34. CoctaB coaert B yepHo3emax ylueabs Kokxkarnaay: CO3 — He
o6Hapy>xeH; HCO3- - 0,24- 0,48; Cl- - 0,04; CO4--0,12-0,92; Ca+ —0,29-0,49; Mr 2+ —0,20-0,98;
Na+ - 0,05-0,06; K+ — 0,05-0,23, TakMm 00pa3om KOAMYECTBO coAeit coctaBasgeT 0,060-0,083%.
YCTaHOBAEHO, UTO MOYBbI BCEX 3 MOMYASUMIA HE 3aCOAEHbI, TaK Kak KOAMYECTBO COAEN He MpeBbIlaloT
npeAeA 3aCOAEHHOCTU.

KAroueBble cAoBa: MomnyAsums, noysa, paspes, ryMyc, COAb.

Kipicne

KazakcTtan TepputopHsiChIHIA TayJIbl aiMaKTap
KCH TapajFaHIbIKTaH TayJibl TOMBIpAKTAp YJieCi Jie
OacbiM Oombint Kenesi. buik Taynbl aliMak TOIIbI-
pakTapbl peciyOIMKaMbI3/IbIH OHTYCTiK-IIBIFBICHIH
AJIBII JKaThIp. AyMarbl 37 MIIH.Ta pecityOImKa sxepi-
HiH 14%-bIH KYpalHTBIH OHTYCTIK, OHTYCTiK-IIBIFBIC
TayJbl AKANTApbIHAA TOIMBIPAK TY3UIy MpoIecTe-
pi TiKk OeyjemMIiK 3aHFa OaFbIHAJIbI, Tay OWIKTIriHE
Kapail TYCEeTiH bUIFall MeJIepi keOelin, aya-paiibl
cankpiHAaiae! [1-3]. byn alimakTapaa Tay eTeriHig
eI — Jiajia TOIbIparkiHaH OacTtar (TEeHi3 JICHTe-
fiinen 250-300 m), 6uik Tayner 3000-4000 M peiiin
OipHemIe TayibIK OelmeMaep Ke3mecemi, OJiapablH

TOIIBIPAK, OCIMJIIK KaMBUIFbIIAPBI Op TYPJIi OOJIBII
keneni [4,5].

3eptrey Hblcanbl Oosiran TypreH, Kexxkaiinay
LIaTKaJIapbIHBIH TOIBIPaKTaphl skoHe Kactek o3e-
HiHIH MaHBI TOIBIparsl ite AnaTaysIHBIH Tay Ti30e-
rige kipeni. MyHza TONBIpaK, TUIITEPiHIH Tapatybl
amyaH Typai. Tay ereriHiH OWiKTEy XKa3bIKTHIKTA-
pBIHIa Kapa KOHBIP, KOHBIP T.0. Typiepi Ke3aecemi.

3epTTeyiH HbICaHbI [1e AnaTayblHBIH Tay Ti3-
Oerine kipetin Kexkaiinay (Anmma — ApacaH) MeH
Typren martkaniapbIHbIH TONBIpaKTapsl xkoHe Kac-
TEK ©3CHIHIH MaHbIHBIH TOMBIPAKTAPbI OOJIIBI.

Ine Amnaraysl Kackenen men Typren apainbl-
FRIHJIAFBI OPTAJBIK O6Jiri OWik Taynap Ti30eriHeH
TYpalbl, MyHJa TISIIHMAIIBIK-AIBIIIK XKep Oenepi
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— KBIPJIBI JKaJjIap, CyHip IIbIHIADP, KU XKapTacTap,
Kapiap TapairaH. bipkatap Owik MIBIHIApH Oap
(5000 ™M), opranbik Ouik OeJiiriHEH OaThIC >KOHE
IIBIFBICKA Kapail jkoTa OipTiHmen amacapalbl. lie
AnataybIHBIH OHTYCTIK O€TKeill TiK JK9HE a3 TiJiM-
nenred. Conrycrik OeTkeiti Oipirama kenbey [6,7].

Taynbl )xepaepain OuikTirine 6aiinanbICTb OHO-
THIPOTEPMHUKAIIBIK, JKaFIalIBIH ©3repyi op Typii
TOIBIPAKTAPABIH KaJbINTAaCybIHa Ocep eTeai. Kazak-
CTaH JKepiH/e TayJbl-Jalla TOMBIPAKTaphl OapIIbIK
xep aymanbHbH — 0,9%; Taynbl-opMaH Kapa — Ko-
HbIp TonbIpakTapsl — 0,2%; Taymbl Kapa TOIBIpaKTa-
pel — 0,1%-ap61 Kypais! [8].

3eprrey HblcaHOapbl liie AnaraynapblHbIH eTe-
riHjieri Tay apajiblK aHFapiapiaa opHajgackaH. Kiu-
MaThl KOHBIp)Kal, KOHTHHEHTTIK. KaHTapnbeiH op-
tamra temneparypacel 13,7 rpamyc, minmeae 14,8
rpagyc (Typren). JXaybIH-ITamIBIHHBIH KBIIBIK
oprama Mmemmepi 500-600 mm. XKepi kynrin cyp,
KUBIPIIBIK Tac apajiac KOHBIP, Kapa TOIBIPAKTHI
keneni. Ieipina, kaparaii, KaiiblH, TEpPeK, YHEHKI,
Kaparaii, TOOBIIFBI, OO3KaparaH, ak ceiney, oerere,
xKycaH T. 0. eceni [9,10].

TompIpak TY3yIIi KbIHBICTAp PETiHJAE OK TaCHI,
KYM/JIap, TaKTa TacTap, MarMajblK Tay KbIHBICTApPbI-
HBIH YTUITEH oHiMIepi ke3aeceni. JI€ccTi Kypammbl
XKOHE cazJaKTapMeH OepiireH 20JIIbIK KOHE JICII0-
BHITIK TeTiHaep [11].

3epTTeyain MaTepuaJaapbl MeH dicTepi

Ine Anaraysr Tay Ti30eKTepiHAE NalalbIK 3epT-
TEy MKYMBICTAphl MEH TOIbIpaK KECKiHAEPIH caity
2023 sxputel xyprizinai. Tomsipak keckingepi Typ-
red, Kexkaiilay maTrKaaaapblHbIH TOIBIPAKTaphbl
skoHe KacTek o3eHiHIH MaHbBIHIA calbIHABL. [lama-
JIBIK 3epTTey OapbIChbIHIA 3 TOMBIPaK KECKiHi Calbl-
HBITI, 3€PTTEIII.

3eprrey omicrepi: 1. Jananvix (TOMbIpaK KeCKiH-
JIepiHiH MOPQOJIOTHSCHIH JaajbIK aHbIKTaY). 2. Jla-
bopamopusneik (TONBIPAKTAP/IbIH XUMHUSUIBIK, KACHET-
Tepi MEH TPaHyJIOMETPHSIIBIK, KYpaMbIH koHE T.0.).

Hananslk, 3epTTeyiiep OapbIiChIHAA 3ePTTEY HbI-
CaHBl CHIATTAJIBII, TONBIPAK KECIHJCPIH CAJIBIHIbI,
TOMBIPAK, KECKIHACPIHIH T€HETHKAIbIK TOPU30HT-
TapblHAaH MOPQOJIOTUSUIIBIK OeNrisiepi aHbIKTAJIbI,
aNIBIHFAH TOIBIPAK YJTIJIEPIHEH TONBIPAKTAP/IBIH
XUMUSUTBIK, Kypamaapbl aHBIKTAIbL. T OMBIPaKTHI
CHUIaTTay CTaHAAPTTHI YITUIEp HEri3iHIe *Kypri3inai
[12]. Tomsipak yirinepi ©.0. OcraHOB aTHIHIAFBI
Kazak TomblpakTaHy »oHE arpOXUMHS FbLIBIMH-
3epTTey MHCTUTYTBIHBIH 3€PTTEY J1a00PaTOPHUSICHIH-
nma Skyprizinmi. TombIpak yiTiIepiHEH Keecimei
XUMUSUTBIK, KOPCETKIIITEP aHBIKTAJIbl: KOPEKTIK
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anemenTTep (a3ot, pocdop, kanmii) — TOCT 26205-
91, ciHipinreH Heri3aep, TOMBIPAKTAFbl Ty3Iap
Meniepi, katnonaap men annonaap (CO,>, HCO,,
CI, SO,’) men xaruonaap (Ca*, Mg, Na*, K*) —
I'OCT 26425-85 OoibIHITIA aHBIKTAIBI, TOITBIPAK-
TBIH CYy CBHIFBIH/IBICBIHBIH KBIIIKBUIIBIK pH Meiie-
pi — I'OCT 26423-85 GoliblHIlIa, OPraHUKAIBIK, 32T
memmiepi (rymyc) — 'OCT 23740 — 79 OGoiibiaiia,
kap6onarrap menmepi (CO,) —-T'OCT 26425-85 6o-
HBIHINA, TOMBIPAKTHIH MPAHYIOMETPHUSIIBIK KYpaMbl
—TOCT 12536-2014 OotipIHIIA AaHBIKTAJIIEL.

3epTTey HOTHIKeIePi JkdHe 0J1apAbI TAJIKbLIAY

3epmmencen monvipaxmapobiy MOPGHOAOUACYL.

3eprrey HoTHKenepl kepceTkeHaed Kexokaii-
nay (Anma-ApacaH) (ormynsius 1) maTKaabIHIaFbl
KECKIHJIC CaJIbIHFaH TOTBIPAK THIIl — Kapa TOTbIPAK,
Typren maTtkanbiHga (OMyIAnus 2) — Kapa TOIIbI-
pak, Kacrek e3eni maHpiHIa (Tomysutius 3) — Ko-
HBIP TOIBIPAK, TYPJIEPi aHBIKTAIIbI.

Honynayua — 1 — Kekorcavnay wamxganwl. To-
meIpak Keckini Kexxkaiimay (Anmma-ApacaH) mat-
KaJIbIHJIA CaJIbIHIBI. AJIMATBIHBIH OHTYCTIK — Oa-
TBICBIH/A, l1e AnaTtaybIHBIH CONTYCTIK OeTKeWiHae
Kexokaitnay e3eninin martkainst S-mri ['9C taH, sFHA
Anma ApacannaH Oacranaapl. Taysbl — MIAIFBIHIIBI
nanmqmagTTel. [paHuTTep MEH T'paHOAMOPUATED
KeH tapanrad. lllaTkan MaHbBIH A TBIPIIATEI OpMaH,
Op TYpJIi LIeNTECiH oCiMAIKTEp, OyTanap (TaHKypaii,
IUTOBHUK T.0.) [13,14].

MophomoTHsITBIK CHTTATTaMACHI:

Kapa — koHbIp, 6asFbIH, OpTamia
KYMOAJIIIBIKTBI, JOHI, XKIHIIIKEe TaMbIpiIap
Ke3/1ece/Ii, KbIIIKbULIAPAbIH OCepiHeH a3aar
KalHai bl

[=]
|
[+

A——
6

Konslp, 6anFbIH, opTamia KyMOaIIIbIKTHL,
TYHIPIIIKTI — JOH/I, OCIMIK TaMbIPIAPBI KO
MeiIepae Ke3aecei, OyHak-aeHeniiep MeH
KeMiprilTepaiH i31epi MeH iHaepi ke3aecei,
KBILIKbUIAH HaIIap KalHaMIbl.

6—23
17

Konplp, OanFeId, TYHIPIIIKTI — A9H],

opraia KyMOaIIBbIKThI, TACTap KOITel

22 Ke3/1eCEeTIHIKTEeH KabaT oTe ThIFbI3,
KBILIKbUIJAPAAH HaIlap KaiHai bl

23-45

45—80 AIIBIK — KOHBIP, TYHIPIIIKTI — I9HI,
TBHIFBI3AAIIFAH, OCIMIIK TaMBIPIapbl MEH ipi
TacTap Ke3aecei, KbIIKbUIIapIaH KaiiHaMai a6l

35

Honynayua — 2 — Typeen wamxanwi. TypreHn
maTKaimel e AnaTaybIHBIH OATHIC )KOTACHIHBIH Te-
pickeii 6extepnepinen Oactanbin CapbiTay *KOTachl-
Ha Jeiid 49 kM —re IeiiHr] KalbIKTBIKKA CO3bUIBIIT
JKaThIp. [71e AnaTaybIHBIH €H Y3BIH ITaTKAJBI, II1aT-
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KaJlJIbl YHEHKI, skabaiibl epik, CHUBepC ajaMa aralibl,
KallblH €H TepeK, KbUIKAHXKAIMbIPAKThIIAp KayJiam
ocemi [15].

MophoIOTUSIIBIK, CHITATTAMACH!:

Kapa — KoHbIp, GaFbIH, a37all THIFbI3JalFaH,
OOpIBUIIAK KYPBUIBIMIIBI, TAMBIPIApP KOIITEI
Ke3/iece]Ii, opTalia KyMOAIIBIKTEI, TYHIPIIIKT
— NIPU3MAToPI3, YCaK TaMbIpiiap Ke3necei,
KBIIIKBUIIAPaH HaIIap epuii

AT

KoHpIp, OaFbiH, OpTaiia KyMOaIIbIKTHI,
JKAHFAKThI — IOH/TI KYPBLIBIM/IBI, OCIMIIK
TaMBIpaphl Ke3AECE/Ii, TACThI — KHBIPIIBIK,
TACThI, KBIIIKBIIAP/IaH HALlIAp KalHaWIbI,
Keseci KabaTka eTyi OipTiHaen

8—-24
16

ANIBIK — KOHBIP, OAJIFbIH, )KAHFAKTHI, OpTaIla
KyMOAJILIBIKTBI, TACTAp KOINTEI Ke3/1eCcei,
KeJIeCH KabaTka Tyl aHbIK, Halllap KaiHaiIbl

24—-50
26

50-60
10

AIBIK — KOHBIP, TYHIPIIIKTi, KYPBUIBIMCBI3, ipi
Tactap 6ap, 6CiMIIK TaMbIpIaphl Ke3aece i

Honynayus — 3, Kacmex o3eni manvi. Aamatsl
001BICH! JKaMOBIT aymaHbl )KEPIMEH aFajbl. Y 3bIH-
IbIFel 47 KM, cy JKUHANIAThIH anadel 250 km”. bac-
taybrH Kacrek s)xoTaceiHaH anaapl. Kactek aypuibiHa
JICHIH xKapKaOaKThl, KOHIbI-0€IEeCTI, CalIbI-)KbIpa-
JBl OHIpJIEpMEH oTelli. OCIMIIKTepAeH KyCcaH, LIH,
Oyraapanac TYKbIMJAC MIONTECiH OCKEH OO3FBUIT
KOHBIP JKOHE KOHBIP TOIBIPAKTHI TAyaJJibl Ka3bIFbI
Oombin TabbLIaR! [16].

cm 0 246 8 10121416182022

cm 0 2 4 6 31012141618 2022

MophoToTHSIIBIK, CUTTATTaAMACHI:

Kapap — KOHBbIp, OalFbIH, THIFBI3ANIFAH,
JIOH[II, KOIITEereH TaMbIpiiap Oap, opraia
KYMOAJIIIBIKTHI, KMBIPIIBIK, TacTap Oap,
KBIIIKBUIIapiaH KalHaybl HaIIap

Kapa — KoHbIp, OasFbIH, )KaHFAKThI — JOH/I,
opraia KyMOaIIbIKThI, ©CIM/IIK TaMbIpIapbl
MEH KaJIbIKTaphl Ke3AeCe/Ii, KbIIIKbUIIapIaH
Halap KaiHaiipl, keneci kabarka eTyi
GipTinzen

7-27

KoHpIp, OanFpiH, ycak I9H/1, KYPBUIBIMCBI3,
opraia KyMOAJIIBIKTHI, ipi TACTHI )KOHE YCaK
KUBIPIIBIK TaCTap Ke3eCe/l, )KiHIIIKe TaMbIpiap
CHPEK Ke3/1eCe/li, KbIIIKbUIIAaH KailHaMaii b1

27-50

50-73
23

KoHbIp, KyMOAIIIBIKTBI, IOHTI, THIFBI3IAJIFaH,
KYPBUIBIMCBI3, HallIap KalHai b1

3eprTey HoTMxenepi kepceTkeHned Kexokaii-
Jay IIaTKAJIbIHIAFbl Kapa TOMbBIPAKTHIH (TTOMyJIs-
s 1) 0-80 cM kabaTbIHIAFEl TYMYC MeJIIEp] OTe
sorapsl [17,18], 5,55-12,81% apanbireiama OOIIbL.
TornbIpakThiH KOPEKTIK 3JIEMEHTTEPIHIH KbIDKbIMa-
JIBI MOJIILEPIIepi Kenecinel 6omapl: a3oT — 58,8-84,0
Mr/kr, pocdop — 26-70 mr-xr, kamwit — 190-280 mr/
KT apajibIKTapbIH/a, SFHH KOPEKTIK JIEMECHTTEPMEH
JKOFaphl Meniepae KamToutrad [19]. Tonbipak op-
TacbiHbIH peakuusicel pH 7,10-7,40 apanbiFpiHza,
SIFHU CUITLTL OOJIZBI, TOIBIPAK TEPEHJIrHE Kapaii
ciritik sxorapbuiansl, CO, menmepi 0,16-0,34 apa-
JIBIFBIHAA OOTIIBI.

a0 2 4 6 3 10121416182022
0

0O 0 —
a) b)
10 10
20 pH 20
30 Tymye, % 30
0oz, % ooz, %
40 40
50 30
60 60
70 70
&0 80
Monynauma 1

MonynAaumua 2

c)
10

20 rymayc, %

H
Tymyc, % 30 ’

40 coz, %

50
60
70

80
NonynauxAa 3

1-cyper — 3epTTey HbICaHAAPBIHAAFBI TONBIPAKTAP KYPAMbIHIAFbI TYMYC,
keMmipTeri xoHe pH kepceTkimrepi
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Byn TombIpakTarel CiHIPUITEH HETI3AEpIiH
xannel Menmrepiepi 0-80 cM TombIpak KabaThIH-
na 100 r romeipakka 19,02-30,46 Mr-skB apaisl-
reiaia Oonael. CiHIpUITEH HeETi3gep apachkiHaa
CiHIpIITEH KanblIWii, 0JaH KeliH MarHui OachiM
6ouer [20].

3eprrey HOTHXKenepi KepceTkeHaed Typren
aTKANBIHAAFRl Kapa TombIpakTeiH 0-60 cM Kaba-
TBIHJAFBI TYMyC Meiepi ere xorapsl [17], 5,90-
20,88 % apanbrrbiHna 0omabl. TOMBIPaKTHIH KO-
PEKTIK dJIeMEHTTEPiHIH JKbUDKBIMAIBI MOJIIepiepi
kenecigen 0onel: a3ot — 81,2-114,8 mr/kr, dochop

— 14-66 mr-kr, xamuii — 160-320 Mr/kr apanbikra-
peiEAa. JKBUDKBIMAIIBT a30T MTEH Kaluil Mesmepiperi
sKoFapbl, hocdop memiepi opraina 6osabl. TormbI-
pak opTacblHbIH peakuusicel pH 6,15-7,07 apansl-
FBIHJIA, TONBIPAK TEPEHJIITiHEe Kapail OelTapamka
aypicanpl, CO, memmepi 0,21-0,34 apanbiFbinia
Oonapl. Byn TombIpakTarsl CiHIpUIreH HeTi3AepaiH
JKanmbl Medrepiiepi xorapel, 0-80 cM ToIbBIpaK
ka0OateiHga 100 1 tombipakka 30,4-60,06 Mr-skB
apaibiFbiHAa 0onael. CiHipinreH Herizaep apachiH-
Jla CIHIpUITeH KalbIU{, OJlaH KeWiH MarHuil 6achbiM
6o bIL.

30
mO0-6
m6-23
W 23-45
45-80
Mg MNa K
2-cypeT — Kexokaiinay miaTKabIHIAFBI TOTBIPAK KYPaMbIHIAFbI
ciHipiireH Herizaep Medmepi, Mr-3kB/100 r Tomeipakka
40
m0-8
m3-24
m 24-50
50-60
T T
Mg Na K

3-cyper — TypreH marKaibIHIAFb! TOIBIPAK, KYPAMBIHJIAFBI
ciHipinreH Herizaep Menepi, Mr-5k8/100 r Tonbpakka
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3eprTey HoTIKenepi kepceTkeHaen Kacrek
©3¢HI MaHBIHAH aJIIHFAH KOHBIP TONBIPaKTHIH 0-73
CM KabaTbIHIaFel TymMyc Medmepi oprama [17],
1,57-6,92 % apansirsinaa 60ssl. TONBIPaKTBIH KO-
PEKTIK AJIEMEHTTEPIHIH JKBUDKBIMAIB MOJIIIepepi
kenecimen Oomuel: azor — 28,0-103,6 mr/kr, ¢doc-
¢dop — 8-48 mr-kr, kanuii — 90-250 mr/kr apanbIKTa-
peiEaa. TonmbIpaKTars! KBUDKBIMAIBL 230T MOJIIIEpi
JKOFapbl, pochop TOMEH, KAl MOJIIIepl HKOFaphl

6onast [19]. Tonblpak opracsiHbIH peaknusicbl pH
7,13-8,23 apanbIFeIHIA, SFHU CLITLTL OOJIIBI, TOTIBI-
paK TepeHJiriHe Kapai CUITLITIK KOFapbUIa b, Co,
momuepi 0,16-0,34 apanbiFeiHaa 6016l

byn TombIpakTarel CIHIpIITEH HETi3AEpIiH
skaurbl Mestmepiepi 0-80 ¢cM TombIpak KabaThIHIA
100 r tombipakka 15,56-30,65 Mr-skB apanbIlFbIHIA
oonapl. CiHIpIATEH HETi3aep apachlHIa CIHIpUITeH
KaJIbIIAH, OaH KEHIH MarHuii 6ackiM OOJIIEI.

30

m0-7

m7-27

m27-50

50-73

Na K

4-cypet — Kacrtek 03eHi MaHBIHAH aJIBIHFAH TONBIPAK KYPaMBIH/IAFbI
CiHipiireH Herizaep mMeumepi, Mr-skB/100 T TombIpakka

Ty3map/bIH TOMBIPAKTa KUHATYBl MEH KHHATY
JKaFJaiapsl, COpTaHIaHFaH TOMBIPAK KAaJIbIIITa-
CybIHa, TY3AapJbIH bI3a XOHE TOIBIPAK KYpayLIbl
JKBIHBICTAp MEH TY3JapJblH TOIBIPAK KECKiHIHIe
IIOFBIpJIaHybIHA OaimaHbIicTel. Ty3map HeTi3iHEH
Tay >KbIHBICTAPbI OY3bUTYbI HOTHIKECIHIIE epirill Ky-
Hinge maiiga Oomansl. Kenreren Tyszmap jxaHapray
meriHaiIepinae maiaa 6omansl. Ty3mapasiH Kypbl-
JIBIKTa KAPKbIHJIbI )KUHAKTATYbl KIMMAT YKaF aibl-
Ha, Kap MEH aybIH Cybl OyJaHy MeIIepine, cyaa
SPUTIH )KOHE TOMBIPAKTHIH CY OTKI3TIMTIK KabieTi-
He OaiinmanbICThI [21].

Kekokalinay miaTkanblHIAFbel TOMBIPAK KeECKi-
HIHJIET1 Cy CY3IHIICIHIH KypaMbl Keleciaei O0mb:
CO, ~anmpikTanmaner; HCO, - 0,24- 0,48; Cl" - 0,04;
SO, - 0,12-0,92; Ca*" - 0,29-0,49; Mg ** — 0,20-
0,98; Na™—0,05-0,06; K*— 0,05-0,23; Ty3map >kubl-
ue1 0,060-0,083% [21, 22].

3epTTeNTeH TOMbIPaK HBICAHIAPBIHIAFBI TOIIhI-
pak KecKiHiHIH OapiplK KabaTTaphIHOAFBl TY3dap

JKUBIHTBIFBIHBIH MOJIIIepIiepl KopceTKeHae 3 mo-
MySIIUSTHBIH 12 TOTBIPAKTaphl TY3/aHOAFaHIBIFEI
aHbIKTAIAbI [17].

TombIpakThIH MEXaHHUKAJIBIK KYPaMBIHBIH TOITHI-
pax Ty3y/e, TOBIPAKThI aybUT IIaPYaIlbIIBIFb JKOHE
Oacka MakcaTTapra naijanaHyaa MaHbI3bl 30p. To-
MIBIPAKTHIH MEXaHUKABIK, KYpaMbl MEH OHBIH KEeYeK-
TiJITI, Cy CBHIMBIMIBUIBIFBI, BUTFAJT OTKI3TIMITIT], BUI-
FaJIIIbl JKOFapbl KOTEPY KACHETi, KOPEKTi 3aTTapIbl
JKUHAY MYMKIHIIILIIT, aya — JKbUTBUIBIK PEXKAMJIEPI
CUSIKTHI KACHETTEP1 THIFBI3 OaillaHbICThI [23,24].

Bipinmn (Kekskaliiay 1maTKaiibl) TOMBIPAK Kec-
KiHIHIH TPaHyJIIOMETPHUSIIBIK KYypaMbIHIA YCaK KyM
(0,25-0,05 mm) dpaxmusacer 6aceiM Oonbm 47,59
%-IlbI KYpaJibl, OJIaH KeHiH ipi KyM ¢pakiusicel Oa-
CBIMJIBIIBIK, KOpceTTi (25,71%).

TombIpak KeCKiHIHAETI TPAHYJIOMETPHUSIBIK, KY-
pam (dpakuusIapeiHbIH KeMy KaTtapbl (%): Ipi kym
37,02 < ycak kym 17,59 < ycak man 12,83 < To3ay
12,41 < ipi man 54,38 < opTtamra mag 3,15.
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TTomynsmus 1 TTomymamug 2
KaTHOH  M/5KB  AHHOH KATHOH  M/3KB  AHHOH
08 06 04 02 0 02 04 06 08 1,5 1 05 0 05 1 15
6 8
23 24
45 50
80 60
uCa Mg WNa-K WHCO 8 CI mSO mCa WMg WNaK WHCO ®CI WSO
TTomymsms 3
KaTHOH  M/3KB  AHHOH
2 1 0 1 2
7
27

®mCa mMg mNa-K "HCO mCI mSO

5-cypeTt — 3epTTenreH TONbIpaKTapAarsl TY3AapAbIH KYpPaMbl

100%
90%
80%
70%
60%

R 50%

40%

30%

20%

10%
0% T T T T T
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MM
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6-cypeT — 3epTTeNTeH HbICaH TOMBIPAKTAPEIHBIH MEXaHUKAIIBIK KYpaMaapsl, %
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Exinmmi (Typren markaisl) TONbIpaK KeCKiHiHIH
TPaHyIIOMETPHUSUIIBIK KypambiHaa ipi Kym (0,25-0,05
MM) (pakiuscel 6ackiM 6ok 51,41 %-ab1 Kypa-
JIbI, OJIaH KEWiH ycak IIaH (paKIuschl OachIM/IbI-
JBIK, KepceTTi (25,53%).

TonbIpak, KeCKiHIHIET] IPaHyIOMETPHSIBIK KY-
paM (pakuusUIapbeIHBIH KeMy KaTapsl (%): Ipi kym
51,41 <ycak maHn 25,53 <ycak kym 15,33 <opraia
maH 14,9,0 < rto3an 11,24 <ipi man 9,95.

Yuriami (Kactek e3eHi MaHBI) TOIBIpaK Kec-
KiHIHIH TPaHYJOMETPHUSIIBIK KypaMbIHIA ipi KyM
(0,25-0,05 mm) dpaxmmsicer 6acem 6ombim 61,83%-
IIbl KYpajbl, 0JJaH KeHiH ycak KyM (pakuuschl Oa-
CBIMIIBITBIK, KopceTTi (19,99 %).

TombIpak, KeCKiHIHAETT IPaHyJIOMETPHUSIIBIK KY-
paM (pakumsiapeiHbIH KeMy Kartapbl (%o): Ipi kym
61,83 < ycak kym 19,99 < to3an19,32 < ycak 1maH
18,16 <ipiay 10,19 <opraia mag 7,96. [23,24,25].

KopbIThIHABI

FruteiMu 3eprrey Oapbicbinga Sedum hybridum
L. ;xone Sedum ewersii Ledeb. momynsmusiiapbIHbIH

Tapany aiimarsl lne Anatay Tizoerine kipetin Kek-
JKalnay maTtkaiel, TypreH markansl xoHe Kactek
©3¢HI MaHbIHAH aJIbIHFAH TOTMBIPAKTAPbIH TaOUFU
KaFaalnapbl cuaTTaibl.

Kexokaiinay miatkajiblHaH TayblH Kapa TOIIbI-
parbl, TypreH maTkaiablHaH TayAblH Kapa TOIbIpa-
Fbl koHe KacTek ©3¢HI MaHbIHAH KOHBIP TOIBIPAK
TUITEP] AHBIKTAJIIBL.

Kex:xailyay markansl MeH TypreH maTkajibiHaH
KOPEKTI 3JIeMEeHTTepre 0aif, Kapalipiri eTe >korapbl
eKeHITr1 aHbIKTaIabl. KacTek ©3eHi MaHbI TOIIbI-
paxkTapbIHa KOPEKTIK JIEMEHTTEpl MEH Kapauripik
MOJIIIIEPi aJIBIHBIFBl TOMBIPAKIICH CABICTBIPFAHIA
TOMEH €KEHAIr aHbIKTaJIbI.

Bapibik TombIpak, THNTEpi Ty3nanOaran. Mexa-
HUKAJIBIK KYpaMbIHJIa ipi KYM MEH ycak KyM JKOHE
ycak maH (paknusapbl 0achIM OOJIIBL.

TomsipakTap Kypambiaaarsl 0,01 MM ¢pak-
uusiap Ooibinma Kekokaiyiay maTkanbl TOTIIBI-
parbel oprama KyMOammbIKThl, Typren marka-
Jbl TOMBIPAFbl JKEHII KyMmOammbIKTh, KacTek
©3CH1 MaHBl TOIBIPAKTAPbl ayBIPKYMOAIIIBIKTHI
OOJIIBI.
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DISTRIBUTION AND BIOLOGICAL FEATURES
OF PAEONIA ANOMALA (PAEONIACEAE) ONTOGENESIS
IN KAZAKHSTAN

The article presents data on the distribution and biological features of the ontogenetic states of Paeo-
nia anomala L. on the territory of Kazakhstan. The distribution of the species was established according
to field research, observations, literature and materials of herbarium collections: MW, NUR and AA.
The age of the plants was determined by the annual layers on the rhizomes of P. anomala. According
to the data obtained, the main distribution area of P. anomala in Kazakhstan is located within the East
Kazakhstan region, in the Katon-Karagai, Kurchum, Shemonaikha, Ulan and Zyryanovsky administra-
tive districts. It is much less common in the Zhambyl and Almaty regions, the south-western border of
the general distribution area of the species passes in these regions. Our studies have not confirmed the
growth of P. anomala on the territory of the Kokchetav upland of the Kazakh small-grassland. The results
of the research made it possible to establish in the ontogenesis of P. anomala L. 9 age-related conditions:
latent state, seedlings, juvenile, immature, virginal, young generative, mature generative, old generative
and senile. Life span of P. anomala in East Kazakhstan is 55-70 years old, sometimes more. In popula-
tions confined to the Subalpine belt and sparse forest cenoses, age spectra with an absolute maximum
of the age cycle are characteristic.

Key words: Paeonia anomala, population, ontogenetic structure, age composition.
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KaszakcraHaarbl Paeonia anomala (Paeoniaceae) oHTOreHesiHiH, TapaAybl
)KdHe GUMOAOTUSIAbIK, epeKLLeAiKTepi

Makanrapa KasakcraH aymarbiHaa Paeonia anomala L. ecCiMAIriHiH, TapaAybl, OHTOr€HETMKAAbIK,
SKaFAQMAAPbl MEH BMOAOTMSIABIK, €PEKLLIEAIKTEP TYPaAbl AEPEKTEp KeATipiAreH. TypAiH TapaAy aimarbl
AaAaAblK 3epTTeyaep, 6akpirayaap, aaebmetrtep MmeH MW, NUR , AA rep6apmii KOAAEKLIMSIAAPbIHbIH
mMaTepuansapbl HeridiHae OGeAriaeHai. OciMAikTepaiH >acbl P. anomala TambipcabakTapblHAAFbI
6ip>KbIAABIK, KabaTTapMeH aHbIKTaAAbl. AAbIHFAH MaAIMeTTepre cankec, KasakcraHaarbl P. anomala
©CIMAITiHIH Heri3ri TapaAybl anmMarbl LLbiFbic Kaszakcran o6Abichl, KaToHkaparait, Kypuwim, LLIemoHamxa,
YAaH oaHe 3bIpsiH aKiMLLIAIK ayAaHAApPbIHAQ OpHaAackaH. Typ XKamOblA skaHe AAMaTbl 06AbICTapbIHAQ
OAAEKANAQ CMpeK Ke3aeceai, OYA aiMakTapAa TYPAIH >KaAMbl TapaAy alMarbiHbIH OHTYCTiK-6aTbIiC
wekapacbl oTeai. bi3aiH 3epTTeyaepiMiz KasakTbiH, ycak LOKbIAAPbIHBbIH, KeklueTay TayblHbIH,
ayMaFrblHAQ P. Anomala eckeTiHAITH pacTaMaAbl. 3epTTey HaTUXKeAepi P. anomala L. oHToreHesiHae 9:
AQTEHTTIK (KaCbIpbIH), O6CKiH, IOBEHUAbAIK, UMMaTYPAbIK, BUPTMHUABAIK, >Kac reHepaTUBTIK, >KeTIAreH
reHepaTMBTIK, KapTaiFaH reHepaTUBTIK, CEHUAbAIK TIpLWIAIK KYMAEpIH aHbIKTayFa MYMKIHAIK 6epai.
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Lbirbic KasakcTaHaarbl P. anomala ecimairiHiH TipLiAik eTy y3akTbiFbl 55-70 XKbIA, KEMAE OAaH
Aa ker. Gybanbninik 6EAAEYMEH >KOHE CMPEK OpMaH LIEHO3AAPbIMEH LLEKTEAreH MOMyAsUMSAAp >Kac
LUMKAIHIH aOCOAIOTTI MaKCMMYMbIMEH >KacC CMIeKTPAEPIMEH CUMaTTaAaAbI.

Ty#in cesaep: Paeonia anomala, nonyasiumsi, OHTOre€HETMKAABIK, KYPbIAbIMbI, KAaCTbIK, KYPambl.
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PacnpocTtpaHeHue M GMoAOrMUYECKME OCOOEHHOCTU OHTOreHe3a
Paeonia Anomala (Paeoniaceae) B KazaxcraHe

B crathe MNpPUBOASITCS A@HHbIE MO PACMPOCTPAHEHUIO M OMOAOTMUYECKMM  OCOBGEHHOCTSIM
OHTOreHeTUYECKMX COCTOsIHMI Paeonia anomala L. Ha TeppuTopum KasaxcraHa. PacnpoctpaHeHue
BMAQ YCTAQHOBAEHO MO AQHHbIM MOAEBbIX UCCAEAOBAHWI, HAOAIOAEHWIA, AUTEPATYPbI M MaTeprasam
rep6apHbix Koarekumii: MW, NUR 1 AA. Bo3pacT pacTeHuii onpeaeAsiav Mo rOAMYHbIM CAOSIM Ha
KopHeBwLiax P. anomala. CoraacHo noAy4eHHbIM A@HHbIM, OCHOBHOW apeaA pacrnpoctpaHenus P. ano-
mala B KaszaxcraHe HaxoAMTCS B npeAeAaax BoctouHo-KasaxcraHckon o6aactu, B Katon-Kaparaiickom,
Kypuymckon, LLlemMoHanxmHCKOM, VYAQHCKOM M 3bIPSHOBCKOM  QAMMHMCTPATMBHBIX — PaliOHax.
3HauUMTeAbHO pexke BMA BCTpeuaeTcs B )KamObIACKOM M AAMATMHCKOM OOAacTei, B 3TUX permoHax
MPOXOAMT tOro-3anaaHasi rpaHvua obLiero apeasa pacrnpocTpaHeHun Buaa. Hawm mccaepoBaHums
He MOATBEPAMAM TMpom3pacTaHve P. anomala Ha Tepputopum KoKUeTaBCKOW BO3BbILLIEHHOCTH
Kasaxckoro meAkoconouHmka. Pe3yAbTaTbl MCCAEAOBaHMIA MO3BOAMAM YCTAaHOBUTb B OHTOreHese P.
anomala L. 9 BO3pacTHbIX COCTOSIHWIA: AQTEHTHOE COCTOSIHWE, NMPOPOCTKM, IOBEHUAbHbIE, IMMATYPHbIE,
BMPIrMHWUAbHbIE, MOAOAbIE FT€HEPATMBHbIE, 3PeAble FeHepaTUBHbIe, CTapble FreHepaTUBHbIE U CEHUAbHbIE.
[MPOAOAKMTEABHOCTb >KM3HWM P. anomala B BoctouHom KasaxcraHe cocTtaBasieT 55—-70 AeT, MHOrAQ U
6oAee. B nonyasiumsx, nprypoUueHHbIX K Cy6aAbnUMMCKOMY MOSICY M MO pa3peskeHHbIM A€CHbIM LIeHO3aM

XapaKTepHbl BO3PACTHbIE CMEKTPbl C aOCOAIOTHBIM MAaKCMMYMOM BO3PACTHOMO LIMKAQ.
KatoueBble caoBa: Paeonia anomala, nonyasumsi, OHTOreHeTMYeckasl CTPyKTypa, BO3PacTHOM

COCTaB.

Introduction

Paeonia anomala L. is a mesophyte, widespread
in the northern hemisphere, from the European part
of Russia to Mongolia and China.It’s is one of the
most valuable medicinal and ornamental plants of
the flora of Kazakhstan. Its roots and grass are used
for the manufacture of many phytopreparations
with sedative, analgesic, tonic, antitumor, antiviral,
immunomodulatory, antioxidant effects [1-3]. The
species is included in the Red Book of Kazakhstan
(2014) (IV category of protection) [4]. The
main limiting factors of the rarity of the species
in Kazakhstan are the collection of flowers for
bouquets, logging, grazing and harvesting of peony
roots as medicinal raw materials. In order to preserve
the species, it is necessary to develop effective
methods of vegetative and seed propagation and
plantation cultivation of the species in culture, and
to strengthen protection measures in places where
peony grows. Prohibit the harvesting of peony
rhizomes and flowers [5-6].

Paeonia anomala is a herbaceous perennial 40-
80 cm high, roots spindle thickened from the stem
itself. The stems are bare, with scaled lower and
twice palmed upper leaves, with shares deeply triple
or peristo-dissected into lancetic elongated lobes of
the second order. The flowers are purple, 8-15 cm
in diameter, the petals are silky, the seeds are black.
In Kazakhstan, it is found in the following floristic
areas: 4. Se-myp. Bor., 5. Kokchet., 6. Kassp. (Zavol-
region), 12. Zais., 22. Altay, 23. Tarb., 24.Jung.
Alat., 25. Zail. Alat., 25a. Ketm.Ters. Alat.27. Kirg.
Alat., 29. Zap. TS [7]. The species grows in dark-
coniferous, mixed forests, on the steep forest and
shrub slopes of the northern exposition, overgrown
kurumas, bottoms of interorne lairs, river valleys,
on high-grass meadows and forest lowlands. The
species blooms in May-June, bears fruit in July-
August [8].

Paeonia anomala is known throughout the
world as one of the most valuable plants due to
its ornamental and medicinal properties. The roots
of Paeonia anomala contain various beneficial

111



Distribution and biological features of Paeonia Anomala (Paeoniaceae) ontogenesis in Kazakhstan

chemical compounds, including: paeoniforin
[9], glycoiridoid (paeoniflorin, albiflorin, etc.),
glucosides [10-11], ellagic acid, phenols , tannins,
flavonoids, saponins [12], peonovycinoside
(methyl salicylate 6’-a-L-arabino-pyranosyl-p-D-
glucopyranoside), B-sitosterol, gallic acid, methyl
ester [13]. Peony roots are used to treat many
therapeutic conditions, including: kidney disease,
bleeding disorders, indigestion, nocturnal enuresis,
bleeding, exhaustion and respiratory diseases [14],
gynecological diseases, and bladder inflammation
[15-16]. Has antitumor, antiviral, cardiovascular,
immunomodulatory [10, 17-19], antioxidant [20-21]
action.

There are quite a lot of publications in the
literature on the study of the phytochemical
composition, medicinal properties of Paeonia
anomala. However, the biological features of the
species and its distribution in Kazakhstan remain
insufficiently studied. Therefore, the purpose of
this work is to study the biological features of the
ontogenetic states and the spread of the dodging
peony in Kazakhstan.

This research is a continuation and addition to
the study of Paeonia anomala in Kazakhstan, which
began in 2019 [6]. Previously, a comprehensive
analysis of the current state of Paconia anomala
populations in Eastern Kazakhstan and an
assessment of its genetic biodiversity, as well as
floristic, anatomical-morphological and ecological-
phylogenetic characteristics of habitats were carried
out.

Materials and methods

Research was carried out from 2019 to 2023 in
the East Kazakhstan region, on the Ivanov Ridge,
in the valley of the Bolshaya Poperechka River,
in the Seriy Lug tract. Populations of Paeonia
anomala in the Seriy Lug tract are less susceptible
to anthropogenic impact and are represented by all
age conditions. This was the reason for choosing
this site to study the ontogeny of Paeonia anomala.
The ontogenetic state characterizes the biology of
the development of a species in different age states,
ranging from seedlings to the senile state.

The distribution of Paeonia anomala on the
territory of Kazakhstan was determined on the
basis of field studies, literature and materials from
herbarium collections of Moscow State University
(MW), Astana Botanical Garden (NUR), Institute
of Botany and Phytointroduction (AA). In addition,
the observation data on the sites was taken into
account (https://www.inaturalist.org /, https://www.
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plantarium.ru /). The distribution map of P. anomala
in Kazakhstan was made in ArcMap [22].

Studiesoftheage-relatedconditionsof P. anomala
were carried out according to the methodology
proposed by Rabotnov (1964) and Smirnova (1976)
[23-24]. The following classification of age groups
was used in the description: seedlings (p), juvenile
(j), immature (im), virginal (v), young generative
(g,), mature generative (g,), old generative (g,),
aging individuals (ai).

The age of individuals was determined by
annual layers on the rhizomes of P. anomala. In any
community, as a rule, all species are represented
by numerous individuals of different ages, from
seedlings to old plants. The accuracy of age
determination increases with an increase in the
number of studied individuals. We have determined
the age of 80 individuals from different populations.

Results and discussion

According to the results of the conducted
studies, it was found that the main distribution area
of Paeonia anomala in Kazakhstan is located within
the East Kazakhstan region, in the Katon-Karagai,
Kurchum, Ulan and Zyryanovsky administrative
districts (Figure 1). The species is much less common
in the Zhambyl and Almaty regions, in these regions
the south-western border of the general distribution
area of the species passes. In the old literary sources
Gorchakovsky (1987) [25] there is an indication P.
anomala is located on the Kokchetav upland of the
Kazakh melkosopochnik, however, more modern
reports (Kupriyanov, 2020) [26] do not confirm
this location. Our special expeditions also did not
confirm the location of P. anomala in the Kazakh
upland. The places of growth of this species on the
territory of Kazakhstan in the following floristic
areas have been identified: 22. Altai, 23a. Saur, 24.
Jung. Alat., 27. Kirg. Alat.

The main data on the study of the distribution of
the species were herbarium materials (39 locations)
and observations (9 locations), a small number of
locations were identified from literary sources (2
locations), which indicates a weak study of the
distribution of the species in Kazakhstan.

ALTAL East Kazakhstan Region:
Sarymsakty ridge: Katon-Karagay district,
lower north slope of Sarimsakty Range between
Chingistai and Enbek (Km 85/29) montane
meadows with scattered Larix sibirica, H=1100-
[00 m. (49°09°09”N, 085°59°07”E), 02 AUG 1995,
Solomon (MO020323); Katon-Karagai district,
mixed grass meadow steppe, northern slopes of
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Sarymsak Mountain, 26 JUN 1936, Elenevsky
s.n. (MW0063897); near Katon-Karagai, northern
slope, shrubby thickets, 1400 m above sea level,
17 JUN 1936, Elenevsky s.n. (MW0063898); at the
foot of the Katon-Karagai Mountains, north slope
1.5 km from Katon-Karagay to the south, 26 JUN
1936, Skobelev s.n. (MW0063899); Katon-Karagai
district, 1.5 km from the village of Altaisky, thickets
of shrubs on the slope of the north-eastern exposure,
1100 m above sea level, 5 AUG 1932, Voronov s.n.
(MWO0063902); south-eastern slope, valley of the
Tekeli river, forest 1600 m above sea level, 2 AUG
1985, Bialieva s.n. (AA); Narymsky ridge: vicinity
of the village of Cherdoyak, aspen-birch forests,
flood meadows, 14 JUN 1986, Bidullaeva s.n. (AA);
Terekty gorge, north-eastern rocky slope. 1250 —
1750 m above sea level, 4 AUG 1987, Bidulaeva
s.n. (AA); Orta - Terekty gorge, on the floodplain
of the river Orta-Terekty, 5 AUG 1987, Bidullaeva
s.n. (AA); Southern Altai ridge: Chindagatui: the
upper reaches of the 1st camp, south-west. slope
in the coniferous forest, 1820 m., 28 JUL 1986,
Ivashenko s.n. (AA); Tarbagatai ridge: vicinity
of the Archaty outpost, left bank of the Bukhtarma
river, birch-coniferous forest, 1250 m above sea
level, 23 JUL 1987, Ivashenko s.n. (AA); southern
slope of the mountain, Kara-Kaba depression, 1000
— 2100 m above sea level, 2 JUL 1987, Ivashenko
s.n. (AA); Kalbinsky ridge: Sibinsky lakes, closer
to Sadyrkol Lake, (49°27°14.9”N 82°34°50.6”E),
10 MAY 2021, O. Blazhko https://www.inaturalist.
org/photos/127988857; vicinity of the village of
Kasym Kaysenova (Molodezhnoe) (49°51°28”N,
82°34°30”E), 1 MAY 2021, Serfus https:/www.
inaturalist.org/photos/124654983; Sibinsky Lakes,
29 JUN 1975, Klyuykov (MWO0063901); eastern
part of the Kalbinsky ridge, 10 km southeast of
Asubulak village (49°31°38”N, 83°05°16”E) V.D.,
1196 m above sea level (Kubentaev et al., 2019);
Southern Altai ridge: 3 km east of the Pronikha
river, steppe 1300-1400 m. above sea level, 27 JUL
1987, Ivatshenko s.n. (AA); Kurchumsky ridge:
Markakol, left bank of the river Tikhushki, lower
course, meadows in the forest belt 1800-1700
m above sea level (48°47°31”N, 85°59°57”E), 7
JUL 1987, Ivashenko s.n. (AA); Azutau ridge:
mountain slopes along the road NE of Alexejevka
(48°29°05” N, EB85°52°33”E), 13 JUN 1993,
Karis (S08-13633); territory of the Markakolsky
Reserve, forest edge (48°47°00”N, 86°01°40.0”E),
3 AUG 2008 (Glazunova, 2008); Ivanovsky ridge:
Glubokovsky district, the vicinity of the village of
Tarkhanka, southern slope of the hill (50°06°35.3”N
82°58°00.1”E), 25 APR 2017 (Rib, 2007a); Ridder

city, the vicinity of the Maloulba reservoir, edge
of fir forest 50°11°56.0”N 83°48°36.6”E 30 JUL
2008 (Rib, 2017b); Ivanovsky belok (50°19°36.9”N
83°53°38.2”E), 18 JUL 2020, O. Blazhko https://
www.inaturalist.org/photos/86541775; Riddersky
district, ridge to the west of Krestovaya, 1 JUL
1937, Kuznetsov s.n. (AA); northwest of Ridder,
on the mountain slope opposite the Kalmyk Key,
among the tall grass, 26 JUL 1947, Poljakov s.n.
(AA); Ridder district, Ivanovsky belok to the west
of Krestovaya Mountain, 1 JUL 1937, Kubanskaya
s.n. (AA); Ridder, log. of the Khorizovka River 26
JUN 1936 Kubanskaja s.n. (AA); Ulbinsky ridge:
near the village of Gorno - Ulbinki, in fir forests,
23 JUL 1960 Roldugin s.n. (AA); Lininsky ridge:
West Altai Reserve; the vicinity of the Linisky pass,
1600 m above sea level, mixed forest 30 JUN 2019
(Kolbintzev, 2019a); Listvyaga ridge: Rakhmanov
spring, the right bank of Lake Rakhmanovskoye,
1760 m above sea level, edge of the dark coniferous
forest 24 JUN 2019 (Kolbintzev, 2019b); Saur
ridge: Kendyrlyk river, upper. Maychat river 20
JUL 1967 Stepanova s.n. (AA); Akzhal Mountain,
Ak-Kalke river gorge, 19 JUN 1967, Stepanova
sn. (AA); DZUNGARIAN ALATAU: Almaty
region: Dzungarian Alatau ridge: valley of the
Karagaily river, along meadow slopes, 18 MAY
1959 Goloskokov s.n. (AA); Sarkandsky district,
112 km from the village of Shilinash in the station
Zhasyl-kol, 07 JUL1991, Bajmuhamedova s.n.
(AA); ZAILIYSKY ALATAU: north-eastern slopes
of the foothills. 1975 Filatov s.n. (AA); KYRGYZ
RANGE: Dzhambul region: hr. Kyrgyz: Karaarcha
Gorge, the middle part of the gorge of the northern
slope, 29 MAY 1984, Nelina s.n. (AA); northern
gorges of the Kainda site, damp slopes, among
birches, 31 MAY 1961, Gamajuniva s.n. (AA);
Central Asia: mountains near Merke (42°46°34”N
73°13’40”E), 23 APR 1895, Chaffanjon (MNHN
P00200491).

The ontogenetic states of P. anomala were
studied on the Ivanov Ridge, in the valley of the
Bolshaya Poperechka River, in the Seriy Lug tract.
The species in the surveyed territory reproduces
mainly by seed, but in some places vegetative
reproduction is noted due to the division of rhizomes.

The results of the research allowed us to
establish 9 age-related states in the ontogenesis of P.
anomala (latent state, seedlings, juvenile, immature,
virginal, young generative, mature generative, old
generative and senile) (Fig. 1). The life expectancy
of P. anomala is 55-70 years, sometimes more.
The duration of the life cycle depends on the
ecology of the habitat. In populations confined
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to the Subalpine belt and sparse forest cenoses,
age spectra with an absolute maximum of the age
cycle are characteristic. Populations in thickened
forest and shrubby habitats on the southern slopes

are in unfavorable environmental conditions for
the species and are characterized by a minimum
age cycle. Below is a description of all age-related
conditions of P. anomala.
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Figure 1 — Scheme map of the distribution of the P. anomala in East Kazakhstan
(Scheme map was obtained by ArcGIS)

43°00°C

1. Latent state (primary dormancy period) This
period is represented by dormant seeds. Freshly har-
vested seeds are characterized by deep physiologi-
cal rest. The seeds are large, rounded, and have a
relatively large embryo. The shape of the seeds is
ovoid, sometimes barrel-shaped, with dents in the
lateral part. The surface of the seeds is bare, smooth.
The color of the seeds is burgundy-black. Seed
length: 7.06+0.17 mm, width: 5.58+0.36 mm, thick-
ness: 3.99+0.19 mm. The weight of 1000 pieces of
seeds is 83.9 = 1.36 g. Their germination requires
variable temperature and prolonged stratification.
Freshly harvested seeds germinate during the year
by 75%. Seeds after a year of storage germinate in
two years by 50%.

2. Sprouts. Seed germination is underground,
usually at the end of May — at the beginning of
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June. Cotyledons are crumpled, enclosed in a peel,
pale green or with a faint pinkish tinge, elliptical
in shape. Cotyledon plate length: 7.56+0.09 mm,
width: 6.254+0.04 mm. The hypocotyl is short 5.28 +
0.12 mm, the main root has a length of 2.85 + 0.02
cm, with two or three lateral branches. The condi-
tion of the seedling lasts for two to three months.

3. Juvenile (Fig. 2 (j)). In July-August of the
first growing season, individuals enter the juvenile
phase. In this state, they exist for two or three grow-
ing seasons. This condition is characterized by one
shortened shoot with 3-4 scaly leaves at the base
and one triple leaf on a petiole about 6.25 + 0.04
cm long. The leaves have whole or incised lobes
at the top. The length of the leaf blade: 5.35+ 0.06
cm, width: 8.59 + 0.12 cm. Their underground part
is characterized by the presence of a significantly
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thickened main root (0.4 = 0.06 cm) with a length
of 14.5+0.21 cm.

4. Immature. (Fig. 2 (im )). Individuals enter the
immature state from the age of two to 3 years. They
are characterized by a single shoot 9.6 + 0.14 cm
long, with 2-3 dissected leaves. The size of the leaf
blade in diameter is 12.9 + 0.24 cm. In the under-
ground parts of these plants there is a sympodially
growing rhizome and the main root is preserved,
which deepens into the ground up to 22.6 + 1.95 cm.
The rhizome has 1-2 rarely 3 branches.

5. Virginal (Fig. 2 (v)). The species enters the
virginal state in nature at the age of 3-4 years and is
in this state up to 8-10 years. Individuals are char-
acterized by the presence of one or two leafy shoots
44.65 + 3.95 cm long with three or four double-tri-
ple assimilating leaves. The length of the leaf blade
segment is 16.32 = 1.87 cm, width— 19.8 £ 1.36 cm,
petiole length — 7.1 + 0.06 cm. There are 4-6 scaly
leaves at the base of the renewal shoot. The un-
derground organ is represented by a short, slightly
branched, thickened (1.32 + 0.06 cm) rhizome with
small fusiform adventitious roots.

6. Young generative (Fig. 2(gl)). In this state,
plants have a short rhizome, on which 1-2 some-
times up to three shoots with a terminal flower and
one or two vegetative shoots are formed. The plant
enters the young generative state at the age of 8-10
years and remains in this state until 20-22 years.
The generative shoot is elongated, leafy has 6.25 +

1.21 pcs of assimilating leaves. The main root is pre-
served, but it gradually merges with numerous sub-
ordinate roots. The roots thicken strongly, acquiring
a fusiform shape.

7. Middle-aged generative (Fig. 2 (g2)). In this
state, plants from 20-22 to 40 years old are marked.
These are large tall (117.6 £ 2.94 cm) plants form-
ing a loose bush consisting of 3-5 generative and
1-2 vegetative shoots. Leaves on long petioles, tri-
ple-dissected with lanceolate segments 24.4+ 0.63
cm long, 31.9+ 0.58 cm wide. The flowers are large
11.3 + 1.94 cm in diameter, single, pink-red. The
color varies greatly from intense tones to pure white.
The rhizome is large, repeatedly branched, with a
large number of renewal buds.

8. The old generative ones (Fig. 2 (g3)). In old
generative individuals, the rhizome is largely de-
stroyed, the number of generative shoots decreases.
Individuals in this condition have been recorded at
the age of 40-55 years. The main root is missing.
Appendage fusiform-thickened roots are well devel-
oped.

9. Senile individuals (Fig. 2 (ai)). Senile individ-
uals were recorded at the age of 55-70 years. They
are isolated articles with a small number of renewal
buds, do not have generative shoots. Vegetative
shoots are poorly developed, stunted, among several
or numerous. The underground part is severely de-
stroyed, the number of renewal buds is noticeably
reduced.

Figure 2 — Ontogenetic state P. anomala: j — juvenile; im — immature, v — virginile, gl — young generative,
g, — mature generative; g, — old generative; ai — ageing individuals (photo by S. Kubentayev).
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Conclusion

It has been established that the main distribution
area of Paeonia anomala in Kazakhstan is located
within the East Kazakhstan region, in the Katon-
Karagai, Kurchum, Ulan and Zyryanovsky
administrative districts. The species is much less
common in the Zhambyl and Almaty regions,
in these regions the south-western border of the
general distribution area of the species passes. Our
studies have not confirmed the growth of P. anomala
on the territory of the Kokchetav upland of the
Kazakh small-grassland. The results of the research
made it possible to establish in the ontogenesis of
P.anomala L. 9 age-related conditions: latent state,
seedlings, juvenile, immature, virginal, young
generative, mature generative, old generative and
senile. The life expectancy of P. anomala in Eastern
Kazakhstan is 55-70 years, sometimes more, depends
on the habitat ecology. In populations confined to
the Subalpine belt and sparse forest cenoses, age

spectra with an absolute maximum of the age cycle
are characteristic. Populations in thickened forest
and shrubby habitats on the southern slopes are
in unfavorable environmental conditions for the
species and are characterized by a minimum age
cycle.

It is necessary to continue further research
to identify new locations of the species, control
and monitor the state of populations, as well as to
study the number of species in order to develop and
improve measures aimed at ensuring the safety and
reproduction of the dodging peony.
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DIVERSITY OF DESERT VEGETATION
OF THE KETPEN RIDGE

The article presents the results of many years of research into the desert vegetation of the Ketpen
ridge. The paper presents an analysis of the desert vegetation of the Ketpen ridge. Within the study
area, desert vegetation is represented by various communities. Communities with Artemisia stand out
here, these are Artemisia terrae-albae; Salsola orientalis + Artemisia terrae albae, and Salsola orienta-
lis + Artemisia terrae — albae + Haloxylon aphyllum associations. The total projective cover in these
communities ranges from 25 to 70%, artemisia cover is 25-30%. They always include short-vegetating
(Poa bulbosa, 8-10%) and long-vegetating (Stipa caucasica, 15-25%). Subshrubs include Salsola orien-
talis, Salsola arbusculiformis, Anabasis salsa, and Nanophyton erinaceum. Annual saltwort species are
also abundant: Petrosimonia sibirica, Climacoptera brachiata, Girgensohnia oppositiflora, Climacoptera
lanata. These communities are more saturated with ephemerals and ephemeroids, forming ephemeral-
artemisia groups of communities. Artemisia sublessingiana + Artemisia terrae-albae stand out; Stipa
caucasica + Artemisia sublessingiana + Artemisia sublessingiana; Artemisia terrae-albae + Stipa capil-
lata; Ceratocarpus utriculosus + Artemisia terrae-albae associations. The grass herbage contains: Festuca
sulcata, Poa stepposa, Poa bulbosa, Stipa caucasica; from forbs — Ceratocarpus utriculosus, C. arenaria,
Climacoptera brachiata, as well as weeds and poisonous plants: Goebelia pachycarpa, Acroptilon re-
pens, Xanthium strumarium, Urtica dioica, Atriplex tatarica and others.

Key words: Ketpen Ridge, diversity, desert vegetation.
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KeTrneH >KOTacCbIHbIH, LUOA OCIMAIKTEpiHiH, PTYPAIAiri

Makanaaa KeTrneH >K0oTacbIHbIH, LOA 6CIMAIKTEPI TypaAbl KOMXKbIAABIK, 3€PTTEYAEPAIH HOTUXKEAEPI
KeATipiAreH. XKymbicTa KeTneH »oTacbIHbIH LUOA 6CIMAIKTEPiH TAAAQY YCbIHbIAFAH. 3epTTEAETiH ayMaKTa
LWOA 6CIMAIKTEPI 9PTYPAI KaybIMAACTbIKTAPMEH YCbIHbIAFAH. MyHaa € Artemisia kaybIMAACTbIKTapbl
epekileAeHeAi, oaap Artemisia terrae-albae; Salsola orientalis + Artemisia terrae albae, xaxe Salsola
orientalis + Artemisia terrae albae + Haloxylon aphyllum 6ipaecTikTepi. ByA KaybIMAQCTbIKTapAaFbl
>KaAMbl NPOEKTUBTI KamTy 25-70% Kypanabl, >ycaH >abbiHbl 25-30% Kypanabl. OAapAblH KypambliHa
apAarbIM Kbicka BeretatmsTi (Poa bulbosa, 8-10%) »aHe y3ak, BeretatusTi (Stipa caucasica, 15-25%)
KaTblcaabl. byTaaapabiH iwiHeH Salsola orientalis, Salsola arbusculiformis, Anabasis salsa, nanophyton
erinaceum ke3aeceai. XKbIA calbIHFbI TY3CbI3 TYPAEP A€ Ken Ke3aeceai: Petrosimonia sibirica, Clima-
coptera brachiata, Girgensohnia oppositiflora, Climacoptera lanata. ByA KaybIMAQCTbIKTap 3cheMepAik
KoHe 3hemMepomMATapMeH KaHbIKKaH, OAap KaybIMAACTbIKTapAblH 3deMepAik->KycaH TonTapbiH
Kypanabl. CyBAecCMHIMaH->KyCaH, acTbIK-CyBAECCUHIMAH->KYCaH, TapCUK->KycaH, 36eAek-apamiier-
>KyCaH, akMMs-aCTbIK->KycaH GipAecTikTepi epekiueaeHeai. The wenTi AsHAI Aakbliapap: Festuca sul-
cata, Poa stepposa, Poa bulbosa, Stipa caucasica; wenteH — Ceratocarpus utriculosus, C. arenaria, Cli-
macoptera brachiata, coHaari-ak, apamiuenTtep MeH yAbl ecimaiktep: Goebelia pachycarpa, Acroptilon
repens, Xanthium strumarium, Urtica dioica, Atriplex tatarica xaHe 6ackaaapbl.

Ty#in ce3aep: KeTrneH >koTachl, 9PTYPAIAIK, LA 6CiMAiKTEpI.
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Diversity of desert vegetation of the Ketpen ridge
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‘e-mail: gulbanu-s@mail.ru

Pa3Hoo6pa3ue nycTbIHHOM pacTUTEAbHOCTH XpebTa KeTneH

B cratbe MpUBOASTCS pe3yAbTaTbl MHOFOAETHMX MCCAEAOBAHUI MYCTbIHHOM PACTUTEAbHOCTU
xpebTa KeTneH. B paboTe npeAcTaBAeH aHaAM3 MYCTbIHHOM pacTuTeAbHOCTM XpebTa KetneH. B npeaeaax
MCCAEAYEMOI TEPPUTOPUM MYCTbIHHAA PACTUTEABHOCTb MPEACTaBAEHA Pa3AMYHbIMM COOOLLECTBAMM.
3A€eChb BblaeASIOTCS coobLectsa ¢ Artemisia, 3To Artemisia terrae-albae; Salsola orientalis + Artemis-
ia terrae albae, n Salsola orientalis + Artemisia terrae albae + Haloxylon aphyllum T1.e. coasHkoBoO-
CaKkCcayAOBO-CEPONOAbIHHbIE accoumaumn. Obliee NpPoOeKTMBHOE MOKPbITUE B 3TMX COOObLLecTBax
cocTaBageT oT 25 A0 70 %, nokpbiTMe MOAbIHM cocTaBAsieT 25-30%. B 1x cocTaBe Bceraa NpuMHUMAKOT
yuyactne kopotkoseretupytoume (Poa bulbosa, 8-10%) n aamteabHoBeretupytolme (Stipa caucasica,
15-25%). M3 noAyKyCcTapHUUKOB 3AeCh BCTpeuaioTcs Salsola orientalis, Salsola arbusculiformis, Anabasis
salsa, Nanophyton erinaceum. O61UAbHO BCTPEYAIOTCS M OAHOAETHECOASIHKOBbIE BUABI: Petrosimonia si-
birica, Climacoptera brachiata, Girgensohnia oppositiflora, Climacoptera lanata. AaHHble coo6ecTsa B
6OAbLLEN CTEMEHM HacbIlLEeHbl ahemepamm 1 apemeponsamm, o6pasys 3hemMepoBO-NOAbIHHbBIE FPYMIbI
cooblects. BblaeasitioTcst  CyBAECCMHIMAHOBO-TOABIHHBIE, 3AaKOBO-CYBAECCMHIMAHOBO-TIOAbIHHbIE,
TbIPCMKOBO-TIOAbIHHbIE, 56€AEKOBO-COPHOTPABHO-TTOAbIHHbIE, 6PYHLIOBO-3AaKOBO-TIOABIHHbIE
accoumauunn. B TpaBocToe 13 3aakoB NpucyTCTBYIOT: Festuca sulcata, Poa stepposa, Poa bulbosa, Stipa
caucasica; n3 pasHotpasbst — Ceratocarpus utriculosus, C. arenaria, Climacoptera brachiata, a Takxe
copHble 1 sa0BuTble pactenunsi: Goebelia pachycarpa, Acroptilon repens, Xanthium strumarium, Urtica
dioica, Atriplex tatarica v apyrue.

KatoueBblie caoBa: Xpebet KeTtneH, pasHoobpasue, nycTbiHHAs PACTUTEAbHOCTb.

Introduction

The Ketpen ridge, being the eastern extremity
of the Northern Tien Shan, extends in the latitudinal
direction, where the total length is about 300 km, the
width is 40-50 km. We have conducted research on
the vegetation and flora of the northern and southern
slopes of the Ketpen ridge for 20 years. The studied
desert flora of the Ketpen ridge is confined to the

northern slopes, where it rises to 1400-1500 m, which
is due to the protection from the northern slopes
of the Ketpen ridge from the humid winds of the
Dzhungar Alatau, which condenses a large amount
of precipitation on the northern and northwestern
slopes. The desert and desert-steppe zone of the
Ketpen ridge is located slightly higher and occupies
a strip of foothills with absolute heights from 1000-
1200 to 1300 m above sea level. m. (Figure 1).

Figure 1 — Ketpen ridge
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The climate features of the study area are deter-
mined by the fact that the Ketpen ridge belongs to
the desert zone. According to the diversity of natural
and climatic conditions, according to the conditions
of heat and moisture supply, and the growing sea-
son, the territory of the Almaty region of the Uygur
region, to which the study area belongs, is divided
into the following agroclimatic regions: 1. A very
arid foothill-plain region, occupying a strip of foot-
hill (piedmont) plains. 2. An arid foothill region, oc-
cupying an even more southern part of the territory
of the Uyghur region, covering the foothills of the
mountains in a narrow strip. It represents the foot-
hills or “counters” of the Ketpen ridge. 3. Mountain-
ous region, starting from an altitude of 1200 — 1600
m. Changes in climatic conditions of the study area
are subject to the law of vertical zonation. The cli-
mate of the Ketpen ridge is primarily influenced by
its location in the southern latitudes, near the des-
erts of the Balkhash region; great distance from seas
and oceans; features of atmospheric circulation and
complexity of relief. In general terms, the climate
of the Ketpen ridge is characterized by significant
solar insolation, continentality, dryness, hot sum-
mers, cold winters with little snow in the foothills,
frequent temperature inversions, and heavy snow
cover in the mountains. The foothills are character-
ized by a harsh continental climate, dry air, low pre-
cipitation, cold winters, dry and warm autumns and
intense springs [1].

Materials and methods

The main methods for studying plant species of
the forest belt of the Ketpen ridge were generally
accepted classical methods of botanical and floristic
research and traditional methods of geobotanical re-
search: in the field conditions, the traditional route-
reconnaissance method was used. The collection
and processing of herbarium material was carried
out according to generally accepted methods. Speci-
mens of forest plant species were collected in her-
barium folders with a description of the collection
sites, date and collector. At points recorded on the
ground by a GPS device, a detailed geobotanical de-
scription of the plant communities present was car-
ried out. Office processing and species identification
were carried out in the laboratory: after field work,
the material was subjected to additional drying and
viewing using binocular loupes and distributed into
systematic groups. The collection and processing of

herbarium material was carried out according to the
generally accepted method of A.K. Skvortsova [2].
In the process of identifying the herbarium, multi-
volume summaries were used as sources: “Flora of
the USSR” [3], “Flora of Kazakhstan” [4], ‘“Plants
of Central Asia” [5], “Identifier of plants of Cen-
tral Asia” [6], “Illustrated identification of plants
Kazakhstan” [7] and others. To clarify species and
generic names, the latest reports by S.K. Cherepa-
nova, S.A. Abdulina [8.9]. The types of life forms
are carried out according to the classifications of
K.Raunkier and I.G. Serebryakov [10].

Results and discussion

The Ketpen ridge belongs to the desert zone,
where desert vegetation, classified as desert type, oc-
cupies the entire piedmont plain and the lower part
of the low mountains. Rocky deserts, or “hamads,”
on the Ketpen ridge occupy the lower parts of the
low mountains and foothill plains, which are well
represented in the western extremity of the ridge.
The foothill plain itself is cut by small rivers that
dry up in the summerSeveral ecological types have
been identified for the deserts of the Northern Tien
Shan and rocky deserts of Kazakhstan [11, 12, 13,
14]. 1. Rubbly foothill deserts dominated by Arte-
misia, where this type is represented by a special
group of ephemeral communities with the partici-
pation of Artemisia terrae-albae. 2. Rocky deserts
with Salsola species. 3. Deserts dominated by Sal-
sola and Artemisia species. 4. Psammophytic desert-
sThe desert part of the Ketpen ridge is characterized
by 3 ecological types of deserts: 1. deserts with a
group of ephemeral + Artemisia terrae-albae com-
munities; 2. rocky deserts dominated by Salsola;
3.Psammophytic deserts (Figure 2).

Deserts with the participation of Artemisia on
the Ketpen ridge are distributed on gravelly foot-
hill plains on light chestnut, often washed away,
gristly-gravelly, sometimes underdeveloped, loamy
carbonate soils along intermountain valleys, hol-
lows and mountain slopes. The species composition
of deserts containing Artemisia is not rich. Among
Artemisia communities, the dominant role is played
by communities with — Artemisia terrae-albae from
the subgenus Seriphidium. These are either pure Ar-
temisia or herbage with an admixture of salsola: Sal-
sola orientalis, Kochia prostrata, Nanophyton eri-
naceum, Hololachne songarica, Ephedra distachya,
Allium galanthum. Species of the genus Artemisia
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are mostly low xerophytic subshrubs 20-45 cm high,
forming communities on soils of varying mechani-
cal composition and varying degrees of salinity. Of
the subgenus Seriphidium, in addition to communi-
ties with the participation of Artemisia terrae-albae,
Artemisia sublessingiana and Artemisia heptapota-
mica play an important role in the formation of the
desert, which occupy large areas in the study area
of the Ketpen ridge, especially in the central part.
The dominant communities with participation rise
to 1200-1300 m. They form homogeneous commu-
nities, but they are often mixed with grasses: Fes-

tuca sulcata, Stipa sareptana and shrubs: Spiraea
hypericifolia, Atraphaxis spinosa. Rocky deserts
dominated by Salsola in the study area of the Ket-
pen ridge are developed along gently sloping pied-
mont plains and trails on gray-brown carbonate
gypsum-bearing soils. These deserts are character-
ized by communities involving Krascheninnikovia
fruticulosa, Nanophyton erinaceum, Salsola orien-
talis Anabasis salsa, Kochia prostate, Arthrophy-
tum iliense, Halocnemum strobilaceum, Kalidium
foliatum, Suaeda altissima, which occupy large ar-
eas in the studied region. The predominant ones are

2.5

2.6

Figure 2 — Ketpen ridge. 2.1. Lower belt of the Ketpen ridge, Ketpen village.2.2.
Foothills of the Ketpen ridge. 2.3. Community of Haloxylon aphyllum (Minkw.)

Iljin in the foothill plain of the Ketpen ridge. 2.4. Mountain hilly-ridge sands “Kum-Tekey’

1l

in the Kegen intermountain valley, at altitude. 2000m. 2.5. Lower belt in the Kegen Valley.
2.6. Artemisia communities in the Kegen valley.
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communities involving Nanophyton erinaceum and
Salsola arbusculiformis. The solonchaks and saline
soils of the intermountain valleys of the Ketpen
ridge are characterized by communities dominated
by desert species Kalidium foliatum, Halocnemum
strobilaceum, as well as annual Salsola (Clima-
coptera brachiata, Salsola foliosa). They are espe-
cially widespread in higher intermountain valleys,
such as in the Kegen valley, where they are found
at an altitude of 2000 m. Communities involving
Salsola arbusculiformis, Salsola orientalis on the
Ketpen ridge are found on the mountain slopes of
light chestnut underdeveloped loamy soils on the
slopes of low mountains and piedmont plains on
heavily gravelly gray-brown soils. Salsola arbus-
cula dominates, where it is mixed with Salsola ori-
entalis, Nanophyton erinaceum, Arthrophytum ilen-
sis. Communities involving Nanophyton erinaceum
are found in the western part of the Ketpen ridge.
Communities of Salsola orientalis are widespread
throughout the foothill plain, mainly on the north-
ern slope of the studied ridge. Salsola orientalis is
confined to serozems, light loamy, sometimes carti-
laginous-gravelly, solonchakous, gray-brown solon-
chakous soils. Along with Salsola orientalis, annual
Salsola predominates in the herbage: Ceratocarpus
utriculosus Girgensohnia oppositiflora Petrosimo-
nia sibirica. Communities of Krascheninnikovia
ceratoides are found along the foothill plain, mainly
along hollows and streams on gray loamy gray soils
and on gray-brown loamy soils in small areas almost
throughout the entire foothill plain of the Ketpen
ridge. In addition to Krascheninnikovia ceratoides,
the grass stand is formed by Artemisia terrae-albae,
Artemisia heptopotamica, Nanophyton erinaceum,
Salsola orientalis. Communities with Nanophyton
erinaceum in the study area of the Ketpen ridge are
found in patches among Salsola orientalis. Arte-
misia heptapotamica communities, being the most
widespread in the foothill plain. These communities
usually grow on rocky, gravelly soils. Communities
with the participation of Arthrophytum iliense are
found along watercourses, flattened and low areas of
the foothill plain of the Ketpen ridge. The soils are
gray-brown, gristly, gravelly, solonchakous, loamy.
The herbage of these communities is absolutely
dominated by Arthrophytum iliense. There are few

communities with Suaeda altissima in the studied
area of the Ketpen ridge; they are found mainly in
the Kara-Dala and Sunkar sections, in the villages
of Dardymty and Ketpen. Here, various species of
Salsola, Artemisia, and Alhagi are mixed into the
Suaeda altissima communities. Communities with
Haloxylon aphyllum occupy large areas in the study
area. Particularly large areas of Haloxylon aphyllum
are located in the Kara-Dala village area Sunkar.

In communities dominated by Haloxylon
aphyllum, there are a large variety of herbs and
ephemerals, including saltworts Kochia prostrata,
Ceratocarpus utriculosus, Suaeda acuminata,
Krascheninnikovia ceratoides, Kalidium foliatum,
Hololachne songarica, of forbs found — Cynanchum
sibiricum, Acroptilon repens, Alhagi kirghisorum;
aghemepwr npedcmasaenvl Erodium oxyrrhynchum,
Astragalus  oxyglottis, Astragalus commixtus,
Chorispora sibirica, Halogeton glomeratus. In
addition to the above-mentioned deserts with the
participation of Artemisia and Salsola, there are
gravelly deserts on thin and gypsum-bearing soils.
The vegetation cover is represented by the com-
munities of Salsola arbuscula, Artemisia terrae-al-
bae, and Salsola orientalis. Psammophytic deserts
within the Ketpen ridge have a very limited dis-
tribution. This small area of lumpy-ridge sands is
noted in the valley of the Kegen river, these are the
so-called mountain sands “Kum-Tekey” located in
the Kegen intermountain valley, at an altitude of
2000m, surrounded by meadows and steppes. This
small area of psammophytic desert was described
by N.I. Rubtsov [15], where he notes that this small
island of hilly-ridge sands, lost high in the moun-
tains, cannot be classified as a desert, since its veg-
etation cover is dominated by: Elymus giganteus
and Medicago sulcata. Xerophilous shrubs and
shrubs characteristic of desert type vegetation are
practically absent in the described sands. Plants of
the meadow and steppe type are represented and
occupied mainly here. N.I. Rubtsov believes that
the Kum-Tekey sands are apparently a residual rel-
ict formation, which are probably the remains of
ancient deltaic or ancient lacustrine-alluvial depos-
its of the Pleistocene. Here he discovered a relict
endemic species of astragalus — Astragalus rubtzo-
vii (Figure 3).
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3.7
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Figure 3 — Desert views of the Ketpen ridge. 3.1. Krascheninnikovia ceratoides (L.) Gueldenst.
3.2. Ceratocarpus utriculosus Bluket ex Krylov. 3.3. Caragana camilli-schneideri Kom. 3.4. Astragalus rubtzovii Boriss.
3.5. Alyssum campestre L. 3.6. Rhamnus songorica Gontsch. 3.7. Anabasis salsa Benth. ex Volkens.
3.8. Atraphaxis virgata (Regel) Krasn.
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Conclusion

Thus, on the Ketpen ridge, the desert type
of vegetation (xerophytic subshrubs, shrubs and
shrubs) is mainly vegetation of Artemisia terrae-
albae, with an admixture of ephemerals. The
desert belt on the Ketpen ridge occupies the lower
part of the low mountains within the absolute
altitudes from 850 — 900 m to 1100 — 1300 m.
The desert type of vegetation on the Ketpen
ridge includes phytocenoses, the dominants of
which are xerophilous shrubs and subshrubs.
Deserts predominate, represented by two main
communities: Artemisia terrac-albae and Artemisia
sublessingianae. These communities have a well-
developed ephemeral-ephemeral synusia, which
is associated with an increased amount of spring

precipitation in the submountain zone. The species
composition of ephemerals and ephemeroids is
relatively rich. Of the ephemeroids present — Carex
stenophylloides, C. pachystylis, Poa bulbosa,
Tulipa kolpakovskiana, T. ostrovskiana, Ixiolirion
tataricum, Leontice incerta, Crocus alatavicus; of
the ephemera are present — Trigonella orthoceras,
T. arcuata, Alyssum dasycarpum, A. turkestanicum,
Meniocus linifolius, Chorispora tenella,
Ch.sibirica, Strigosella scorpioides, S. africana,
Tauscheria lasiocarpa, Tetracme quadricornis,
Astragalus filicaulis, A. commixtus, A. vicarius,
Bromus japonicus, B. oxydon, Eremopyrum
orientale, E. triticeum, Papaver pavonium,
Roemeria refracta, Ceratocephalus orthoceras,
Heteracia szovitsiana, Torularia korolkovii,
Lappula microcarpa and others.
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Asmopnap mypanst monimem:

Caoviposa ['vivbany Ayecxanosua (dcayanmol agmop) — OU0n02Us 2bLILIMOAPLIHBIY OOKIMOPbL, 2e02Paghus JHcoHe maduaammol
natioanrany ¢paxynememminiy, mypaxmol oamy oouvinwa FOHECKO kagedpacvinviy ooyenmi (Aimamol, Kazaxcmat, 31. nowma:

gulbanu-s@mail.ru)

Tanvibaesa Aunyp Kabopacynosna — xumusi 2blibIMOAPLIHGIH KAHOUOAMbI, 2eocpadhus dicoHe madueammol Natloaiany
Gaxynomemminiy OeKaHHLIY OKY-90iCMeMeNiK JcoHe mapoue HCYMbIChl JHCOHIHOe2l opbiHbacapwvl, aza okvimywisl (Aimamel,

Kazaxcman, sn.nowma: aina.tan@bk.ru)

baszapbaesa Typcvinkyn AmanxenvouesHa — 2eocpausi eblibIMOAPBIHbIY KAHOUOAMDbI, KAYBIMOACMbIPbLI2AH Npogeccop,
eeozpaus sicone mabuzammul nanoarany gaxyrememminiy, mypaxmel damy douvinuwa FOHECKO kagpedpacvinviy meneepyuiici
(Anmamul, Kaszaxcmar, a1. nowma: Tursynkul Bazarbaeva@kaznu.edu.kz)

Lorcamunosa Cayne Mdaackvizbl — XKapaTbUIBICTAHy FBHUIBIMIAPBIHBIH Maructpi, Abait KasYIIVY »xapaTsuibicTaHy MOHICPIH
OKBITY TEXHOJIOTHSCHI KaeAPaChIHBIH aFa OKBITYLIBICH (Amamel, Kazaxcman, 1. nowma: DSM1750@gmail.com)
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COMPARATIVE ANALYSIS OF THE ANATOMICAL
AND MORPHOLOGICAL FEATURES OF RHEUM TATARICUM L.
PLANTS FROM DIFFERENT ECOPOPULATIONS

There are about 60 species of the genus Rheum L. (Polygonaceae) distributed mainly in temperate
and subtropical Asia, with the largest number (38 species, including 19 endemics) recorded in China.
All species of the genus are used as medicinal plants. According to modern pharmacology, the most
important property of the rhubarb root is regulation of the stomach and intestine function, due to its laxa-
tive effect; rhubarb also has antipyretic properties and antioxidant activity. The high content of dietary
fibers provides protection against cardiovascular diseases, and vitamin K is valuable for the prevention of
osteoporosis. However, the active ingredients and their mechanism of action have not been sufficiently
studied.

Rheum tataricum L., known for its high resistance to drought, salinity, and lack of nutrients is the
least studied species of wild rhubarb. The whole plant, and especially the leaves, contains several toxic
compounds, in particular anthraquinone glycosides and calcium oxalate crystals.

Here we present the results of a comparative analysis of the anatomical and morphological structure
of Rh. tataricum plants from ecopopulations growing in the Balkhash and Karatal districts of the Almaty
region. We identified the differences due to the weather and climatic conditions of the ecopopulations.
It is important to note that many idioblasts containing calcium oxalate were found in the rhizomes of
Rh. tataricum, which prevent animals from eating plants and getting poisoned. The number of idioblasts
in the central circle of the Rh. tataricum rhizome was smaller in the Balkhash district than in the Karatal
district, while the idioblasts were larger in size in the former district. The medicinal and nutritional value
of Rh. tataricum growing in a semi-desert environment indicates a high potential of the species in plant
breeding, medicine, and as a food source.

Key words: Rheum tataricum, extract, pharmacology, antioxidant activity, ecopopulation,
morphology.

H.B. Tepaeukas'?, M.C. Kypman6aesa'?", H.I'. Temeaxmesa’,
KK, Kapxkaybekosa® , H.O. KyapuHa'?, M. Ep6ain'?,
A.B. KycmanrasmHos'?, A.9. Kapabaaaesa?
'TeHeTHKa >kaHe (PM3MOAOTUNS MHCTUTYTbI, AAMaThI K., KasakcTaH
2,9A-Mapabu atbiHAaFbl Kasak, yATTbIK, yHMBEpCUTETI, AAMaThl K., KasakcraH
3 boTaHuKa >xeHe (PUTOMHTPOAYKLMS MHCTUTYTbI, AAMaThl K., KasakcTtaH
“e-mail: kurmanbayevakz@gmail.com
OPTYPAI IKOMONYASILMAAAPAAH XXKMHAAFaH Rheum tataricum l. ecimajikTepiHiH,
AHATOMMUSAABIK-MOPOAOrUSIABIK, KYPbIAbIMbIHbIH, €peKLIeAIKTepiH
CaAbICTbIPMAAbI TAAAQY

Polygonaceae TtykbiMaacbl Rheum L. TybicbiHbiH 60 — Ka >XyblK, Typi TaburaTrta HerisiHeH
KOHbIp>Kan >kaHe cyb6TponuKkaabik, A3usiaa, eH Ken 38 Typi KbiTaiaa TapaAraH, OHbIH iwiHAe 19-bl
3HAeMUK. TybICTbIH, 6apAbIK, TYPAEPI ABPIAIK 6CIMAIK peTiHAe KoAaaHbiAaabl. Kasipri dhapmakoaorust
payFall ecCiMAIri TamblpblHbIH, €H, MaHbI3Abl KAcMeTi acka3aH-illek >XOAAAPbIHbIH aypyAapblHa Limna
eKeHiH KepceTTi, eMTKeHi payfall CbIFbIHABICbI illl >XYPri3eTiH acepre ue, payfall COHbIMEH KaTap
AHTUNUPETMKAABIK, KACMETTEPre >KoHe aHTMOKCUMAAHTTBIK OEACEHAIAIKKE Me. AMETaAbIK, TaALLbIKTbIH
>KOFapbl MOALLIEP] XKYPEeK-KaH TaMblpAapbl aypyAapblHaH KopFanAbl, aA K AepyMeHi 0CTeornopo3AbliH, aA-
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AbIH aAy YLLiH KYHAbI. AAaiiaa, 6EACEHAT KOMIMOHEHTTEP MEH OAAPAbIH 8CEep eTy MeXaHU3Mi dAi HaKTbl
aHbIKTaAFaH »OK.

Rheum tataricum L. KypfaklWbIAbIKKA, Ty3AaHyFa >XOHE KOPEKTiH TarlblAblfblHA >KOFapbl
Te3iMAIAIriIMEH TaHbIMaA, >kabarbl payFallTbiH eH a3 3epTTeAreH Typi. ©cimaikTe, acipece >kanbipak,
TakTaAapbiHAQ GipHelle yAbl KOCbIABICTApP, aTan anTKaHAQ aHTPAXMHOH TFAMKO3MATEpi, COHAAM-ak,
KaAbLMI OKCaAaT KpuUcTaaaapbl 6ap. bya >kymbicta Rh. tataricum eciMaiKTepiHiH, aHATOMMSIAbIK-
MOPOAOTUSAbIK,  KYPbIAbIMBIHBIH — €peKLLIEAIKTEPIHE CaAbICTbIPMAAbl  TaApdy  XKYPrisiaai. AAma-
Tbl 0OAbICbIHbIH baAkaw >xeHe KapataAa ayaaHAapbiHAQ ©CETiH 3KOMOMyAsuMsAapaa aya-panbi-
KAMMATTbIK, >KaFAanAapbiHa 6aiAaHbICTbI aibIPMALLbIABIKTApP aHbIKTaAAbl. MaHbi3abicbl, Rh. tataricum
TambipcabakTapbiHAQ KYPaMbIHAQ KaAbLMIA OKCaAaTbl 6ap MAMOBAACTTAPAbIH, KO MOALLEpi TabbIAAbI,
OYA KaHyapAapAblH, ©CIMAIKTI >KeyiHe >K8He OAapAbl YAbl 3aTTapfFa alHAAAbIPYbIHA XKOA GepMenAi.
ATtan ety kepek, Rh. tataricum TambIpbIHbIH, OPTAAbIK, LUAMHAPIHAE MAMOBAACTTap keAemi KapaTaa ay-
AaHblHa KaparaHAa baAkall ayAaHbIHAQ YAKEHIPEK >KoHe CaHbl >KafFblHaH a3 MeALLEPAE OOAAbI. AdpiAik
JKOHe KOPeKTiK KYHAbIAbIFbI Rh. tataricum TypiH LUGAEMT OpTasa ecipy, MeAMLMHA >KaHe TamaKTaHy
CaAaCblHAQ KOAAAHY MepCrekTUBAChIH KOPCETEAI.

Tynin cesaep: Rheum tataricum, 3KCTpakT, (PapMaKoAOrusl, aHTMOKCUAQHTThIK, GEACEHAIAIK, KO-
nonyAsiumsi, MOpchoAOrms.
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CpaBHUTEAbHbIH aHaAM3 0COOeHHOCTeH
AHATOMO-MOPPOAOTMYECKOro CTpoeHust pactenmii Rheum Tataricum L.
M3 Pa3AMYHbIX SKOTMONMYASILLUA

B npupoae BcTpeuaetcs okoao 60 BUAOB pacTeHmii poaa Rheum L. (Polygonaceae), pacnpoctpa-
HEHHbIX MPEVMYLLECTBEHHO B YMEPEHHOM 1 CyBTponmMueckon A3um, ¢ HaMbBOAbLIMM pa3HOObpasuem B
Kutae — 38 BMAOB, B TOM uncae 19 aHaemMnKOB. Bce BUABI poaa MCMOAb3YIOTCS Kak AKapCTBEHHbIe
pacTtenusi. CoBpemeHHas (papMakoAOrust rnokasana, uto HanboAee BaXkKHbIM CBOMCTBOM KOPHS peBeHs
SBASETCS Peryasums paboTbl XXEAYAKA M KMLIEYHMKA, TaK KaK 3KCTPAKT PEBEHS OKa3blBaeT CAAOUTEAb-
HOE AeNCTBUE, PeBeHb Tak>Ke 0OAAAAET >KapPOMOHMKAIOLLMMK CBOMCTBAMM U aHTMOKCMAAHTHOM aKTUB-
HOCTblO. Bbicokoe coaepykaHue MULLEBbIX BOAOKOH 06ecreymBaeT 3almTy OT CEPAEYHO-COCYAMCTbIX
3a6oAaeBaHMi, a BUTaMuH K LeHeH A NpoMAaKTUKM OCTeornopo3a 1 octeonoposa. OAHaKO akTUB-
Hble MHIPEAMEHTbI 1 MEXaHM3M MX AENCTBUS AO CUX MOP YETKO He OrnpeAeAeHbl.

Rheum tataricum L. — camblil MaAOM3YUEHHbIN BUA AMKOIO PEBEHS, M3BECTHbIN CBOEN BbICOKOW
YCTOMUMBOCTbIO K 3aCyXe, 3aCOAEHMIO M HEAOCTATKY MUTATEeAbHbIX BellecTB. PacteHue, oco6eHHO An-
CTOBbI€ MAACTMHKM, COAEP>KUT HECKOABKO TOKCUYHBIX COEAMHEHMIA, B HACTHOCTM FAMKO3MADBI aHTPaxm-
HOHa M KPUCTAAAbI OKCaAaTa KaAbLMS.

B HacTosiweit paboTe NPOBEAEH CPAaBHUTEAbHbI aHAAM3 aHATOMO-MOPOAOTMYECKON CTPYKTYPbl
pacteHuit Rh. tataricum wn3 akononyAsuMiA, npomspacTaroLLmx B baaxawckom n KapataabCkom parioHax
obaacTeit 1. AAMaTbl. BbisiBAEHbI paszAnumsi, 06YCAOBAEHHbIE MOMOAHO-KAUMATUYECKMMU YCAOBUSIMU
Npomn3pacTaHms 3KOMOMyAsLMIA. BaXkHO OTMETUTb, UTO B KOpHEBMLLLAX Rh. tataricum o6Hapy>XeHO 6OAb-
LIOe KOAMYECTBO MAMODOAACTOB, COAEPIKALLMX OKCAAAT KaAbLMS, KOTOPbIE HE MO3BOASIOT >KMBOTHbBIM
noeAaTb PacTeHWs 1 npeBpalaTh MX B TOKCMYHbIe. CAEAYET OTMETUTb, UTO B LIEHTPAAbHOM LMAMHAPE
KopHeBwLLa Rh. tataricum namnobaacTbl B baaxalickom paroHe KpyrnHee, yem B KapaTtaAbCKOM, U UMEIOT
HeBOAbLLIOE KOAMYECTBO. AeKApCTBEHHAs M nuileBas UeHHOCTb Rh. tataricum B MOAYMyCTbIHHOM Me-
CTOOOMTAHUM YKA3bIBaeT Ha NepCreKTMBHOCTb MCMOAb30BaHus Rh. tataricum B ceaekumn, MeAMUMHE U
NUTaHUN.

KaloueBble cAoBa: Rheum tataricum, 3KCTpakT, ()apMakoAOrusl, aHTMOKCUMAAHTHAsi aKTMBHOCTb,
3KOMonyAsiLms, MOpPoAOTUs.
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Introduction

Plants have been used for medicinal purposes
since ancient times and, despite the progress
achieved in the development of synthetic drugs,
herbal remedies still play a significant role in modern
medicine. Among promising sources of biologically
active substances of natural origin are Kazakh
representatives of the Polygonaceae Juss. family,
among which there are many medicinal plants.

The family Polygonaceae includes about 50
genera, which are distributed all over the world,
contains more than 1000 species. In Kazakhstan
there are 141 species in 11 genera. Of these, 42

species have pharmacological properties, 15 are
used in official medicine and 34 in folk medicine
(Table 1) [1, 2].

Most medicinal species belong to the genera
Rumex L. (15 species), Rheum L. (7), and Persicaria
Hill (6). The species of the genus Rheum L. are rich
in tannins, have a substantial natural resource base,
and their uses in traditional medicine are well known;
therefore, they deserve a further comprehensive
study [3].

In this regard, the study, development, and
rational use of medicinal species of the genus Rheum
L. will expand the use of renewable plant sources
and assist in preservation of their diversity in nature.

Table 1 — Medicinal plants of the Polygonaceae Juss. family in the flora of Kazakhstan

Number of Number of species used in medicine Availability
Genus medicinal of information about
species official folk experimental natural resources
Aconogonon (Meissn.)Reichenb 2 - 2 1 +
Atraphaxis L. 1 - 1 - -
Bistorta Hill 2 - 2 - -
Calligonum L. 2 - - 2 -
Fagopyrum P. Miller 1 - - 1 -
Fallopia Adanson 2 - 2 - -
Oxyria Hill 1 - 1 - -
Persicaria Hill 6 5 6 1 +
Polygonum L. 3 2 1 - +
Rheum L. 7 2 6 - +
Rumex L 15 6 13 3 +
Total 42 15 34 8 -

The genus Rheum has about fifty species, most
of which are distributed in Asia. According to
M.S.Baitenov [1], nine species grow in Kazakhstan,
one of which, Rheum compactum L., is listed in the
“Red Book of Kazakhstan” [4] as Rheum wittrockii
Lundstr. Rheum tataricum L. is economically
valuable; it is the most common species of the genus
Rheum in Kazakhstan. Reserves of RA. tataricum
have been found in areas of the Kyzylorda region, in
Central [5] and in Western Kazakhstan. This species
has a high content of tannins (from 2.0 to 25.74%)
in all parts of the plant, has hemostatic, laxative,

astringent, hemostatic, antipyretic and antitumor
effects and can be used as a source of vitamins.
The underground parts of RhA. tataricum, all parts
of which are rich in tannins, are used for medicinal
purposes, preparations with antioxidant, P-vitamin
and antitumor activity can be obtained from it.

So far, no regulatory documentation and
phytopreparations exist for Rheum tataricum which
is included in the State Register of Medicinal
Products of Kazakhstan [6]. The exceptions are two
patents for a method for obtaining polyphytic oil
extract “Shukur-may” from freshly harvested roots
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of Rheum tataricum, licorice roots and nettle leaves,
and a method for obtaining an oil extract from
Tatar rhubarb root [7]. Analysis of the available
information on the phytochemical properties of
the main groups of bioactive compounds in Rheum
tataricum showed that phytochemical studies of
plants of the genus Rheum L. had been carried
out in 1960s at the Al-Farabi KazNU under the
supervision of Professor, Doctor of Chemical
Sciences T.K. Chumbalov. In the roots of Rheum
tataricum, high content of tannins was found, which
were isolated and identified [8]. In the available
literature, no more recent data on the phytochemical
and pharmacognostic properties and resource
availability of Rheum tataricum could be found.

It is especially important to understand that the
current distribution of plants is a result of both the
environmental conditions and the ecophysiological
potential of the species, combined with the species-
specific features of the migration potential [9]. In
the modern scientific literature, there is evidence
that plants growing in severe climatic conditions
tend to have higher concentrations of valuable
biologically active substances than plants of the
same species cultivated in the optimal for growth
conditions [10]. This results in significant variability
in the content of active compounds, which also
depends on the place of collection, phenological
phase of plant development, time of collection, and
the organs collected [11-13]. Thus, for the target
species, it is important not only to identify the main
biologically active substances, but also consider the
environmental conditions under which they were
formed and accumulated. Therefore, at the initial
stage of such studies, it is extremely informative to
study morphophysiological and anatomical features
of plants in vivo. It is likely that they will differ not
only between species, but also between populations
growing in different conditions [14-16].

Therefore, the purpose of the present study
was a comparative analysis of anatomical and
morphological structure of Rheum tataricum
L. plants from ecopopulations growing in the
Balkhash and Karatal districts of the Almaty region
characterized by different climatic conditions.

Materials and methods

Rheum tataricum L. is an herbaceous perennial
plant growing from a thick, woody rhizome. It forms a
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basal tubercle with 20-35 cm long and 27-50 cm wide
leaves on short petioles, and blooms in late spring
forming peduncles about 35-50 cm high. Samples of
Rheum tataricum L. were taken from ecopopulations
growing in the Balkhash district (26.04.23., 381 m
a.s.l, N 45°35°28.3”, E 77°19°55.5”) and in the
Karatal district (23.04.23., 396 m above sea level, N
44°45°03.4”, E 75°58°50.6”) of the Almaty region.

Taxonomic identification was carried out
according to floristic reports [17-22] and Internet
resources [22, 23].

Microscopic studies were conducted using plant
material which was fixed in a mixture of alcohol,
glycerin, and water in a 1: 1: 1 ratio.

The anatomical preparations were made
following the methods accepted in plant anatomy
[24-26, 27, 28]. The slices were obtained using the
HS3345 automatic microtome. Microphotographs of
anatomical sections were taken on Escope trinocular
microscope (Euromix, the Netherlands), High-speed
Camera CMEX-5 Pro 5.1 Megapixels.

Results and discussion

Rheum tataricum L. is a perennial ephemeroid,
the leaves are large, rounded, bumpy, with a heart-
shaped base and three prominent veins. The flowers
are creamy and small. The fruits are three-sided,
heart-shaped, finely wrinkled, dark brown nuts with
dark red-brown narrow wings. It blooms in April-
May and bears fruit in May and early June. It is
found in the following floristic areas: 6. Pre-Caspian,
6a. Bukeevsky, 7. Aktyubinsky, 7a. Mugodzharsky,
8.Embensky, 9. Torgayskoye, 10. West Hillock,
10a.Ulytau, 11. East small hillock, 1la. Buzachi,
13b. Mangystaus, 14. Priaralsky, 15. Kyzylorda,
16.  Betpak-Dalinsky, 18.  Balkhash-Alakol,
20.Kyzylkumsky, 21. Turkestansky, 26. Chu-Ili
Mountains, and 28. Karatau [29]. The terrain is flat.
The climate of the study area is continental. The Karatal
district is in a semi-desert climatic zone. Astana has a
pronounced continental climate. There is a variety of
landscapes in the area. The terrain is mostly flat, the
soils are light chestnut, salty, sandy loamy.

The meteorological conditions of the Balkhash
and Karatal districts during the rhubarb growing
season are presented in Table 2. As follows from
the data presented in Table 2, the climate of the
Balkhash district is hotter and drier than that of the
Karatal district.
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Table 2 — Basic meteorological parameters of the Balkhash and Karatal districts of the Almaty region over the growing season of

Rheum tataricum L.

Month Average maximum Maximum tempe.rature Minimum tempe.rature for | Average precipitation,
temperature,’C for the whole period,°C the whole period,°C mm

Balkhash Karatal Balkhash Karatal Balkhash Karatal Balkhash Karatal
April 20.3 14.7 37.0 342 - -9.3 17.7 19.1
May 26.8 22.9 393 34.8 0.9 3.8 17.5 21.8
June 31.9 29.0 41.8 39.0 5.4 - 14.5 18.4
July 33.6 30.3 434 41.6 10.3 16.2 10.2 17.0
August 322 29.2 42.0 41.6 8.1 16.1 7.5 9.1
September 26.1 22.7 39.4 37.8 1.3 7.2 5.6 8.3

When viewing the transverse sections of the
rhizomes of Rheum tataricum L. plants growing
in the Balkhash and Karatal districts at 100 x
magnification, peridermal layers (dark brown
cells) were visible, forming rows of peripheral
cells. The periderm consisted of three layers:
phellem, phellogen, and phelloderm. Further along
the periphery, parenchymal cells of the primary
cortex were in a continuous layer consisting
of several circles with numerous inclusions of
idioblasts. The cells were rounded and small with
slightly thickened walls, intercellular spaces were
absent. The secondary phloem was represented
by a continuous concentric cell layer next to the
cambial layer. The secondary phloem consisted
mainly of the axial and radial parenchyma; there
were relatively few sieve-shaped tubes in it. The
cambial layer was clearly visible and represented
by tightly closed cells. The cambium bordered on
the central cylinder. The secondary xylem was
represented by radial chains of narrow- and wide-
lumen small and medium-sized vessels converging
to the center of the central cylinder. The area of
xylem vessels averaged 0.251 x 10°mm?. The core
parenchyma cells were in the center. In all samples,
throughout the layer of the rhizome parenchyma
there were numerous inclusions with anthracene
derivatives. In addition, numerous idioblasts were
visible closer to the central cylinder. In some cases,
the vessels of the secondary xylem were arranged

in groups of three both in the Balkhash and Karatal
rhizome samples.

A comparative analysis of Rheum tataricum L.
samples from different ecopopulations revealed a
looser structure of all thizome tissues in samples from
the Karatal district. Greater presence of intercellular
spaces in the structure of the primary cortex and
central cylinder was noted. Large intercellular
spaces were randomly located in the parenchymal
tissue (Figure 1). The samples from the Balkhash
district had a more xeromorphic structure.

The morphometric data presented in Table 3
showed a thinner periderm layer in plants from the
Balkhash district (0.280 um) compared with plants
from the Karatal district (0.362 pum).

The thickness of the primary cortex in plants
of the Balkhash district was half that of plants
from the Karatal district (7.960 um and 14.025 pm,
respectively). The total area of xylem vessels in the
rhizomes of plants collected in the Balkhash district
(0.251 x10° mm?) was also smaller than that of
plants from the Karatal district (0.376 x 10~ mm?).
The opposite pattern was noted in the diameter of
the central cylinder: in plants from the Balkhash
district, the diameter of the central cylinder was
larger than that in plants from the Karatal district
(64.391 um and 59.467 um, respectively). These
differences appear to be associated with the
ecological, geographical, and climatic conditions of
Rheum tataricum L. populations.
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Balkhash district Karatal district

1 — secondary xylem vessels, 2 — idioblasts in the central cylinder

Figure 1 — Anatomical structure of rhizomes of Rheum tataricum L.
plants from different ecopopulations sampled in the Almaty region (x70)
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Table 3 — Morphometric indicators of the anatomical structure of the rhizome of Rheum tataricum L. plants from different

ecopopulations of the Almaty region.

Study area Periderm thickness, m Pri.mary cortex Diamete.r of the central | Area of X}gem \;essels,
thickness, pm cylinder, pm x10~° mm
0.221 10.368 0.149
0.227 6.501 0.118
Balkhash 0.38 5.661 0.426
i 0.33Z 9.078 64.391 0.332
0.236 8.185 0.229
Average value 0.280 7.960 0.251
0.292 14.436 0.417
0.300 15.017 0.407
Karatalsk 0.457 14.628 0.226
' 0.398 12.123 59.467 0.515
0.361 13.923 0.313
Average value 0.362 14.025 0.376

Conclusions

A comparative analysis of the features of anatomi-
cal and morphological structure of Rheum tataricum
L. plants growing in the Balkhash and Karatal districts
of the Almaty region was carried out, and differences
due to the weather and climatic conditions of ecopopu-
lations were revealed. Samples from the more arid
Balkhash district had a more xeromorphic structure:
the peridermal layer and primary cortex were thinner,
a total area of xylem vessels was smaller, and the cen-
tral cylinder was larger in diameter. Thus, the climatic
factors of the region affect the morphophysiological
characteristics of plants from different ecopopulations.
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EFFECTS OF ANTIVIRAL THERAPEUTIC DRUGS
FOR SARS-COV-2 ON TREATMENT OUTCOMES
AND CLINICAL PARAMETERS

The emergence of SARS-CoV-2, the virus responsible for the COVID-19 pandemic, has prompted
extensive research into antiviral therapeutic interventions aimed at improving treatment outcomes and
clinical parameters. It provides a concise overview of the research conducted in this field, focusing on the
impact and significance of various antiviral drugs. By analyzing key studies and trials, it aims to elucidate
the efficacy and safety profiles of drugs such as remdesivir, favipiravir, molnupiravir, and Paxlovid in
managing COVID-19. The scientific and practical significance of this research lies in its contribution to
understanding the role of antiviral drugs in combating SARS-CoV-2 infection. This knowledge is crucial
for optimizing treatment strategies and improving patient outcomes during the ongoing pandemic.
Methodologically, this research involves reviewing and synthesizing data from reputable studies
published in peer-reviewed journals. Key outcomes and clinical parameters assessed include viral
clearance, mortality rates, hospitalization duration, and adverse effects associated with antiviral drug
administration. The main results and analysis highlight the varying impacts of different antiviral drugs on
SARS-CoV-2 treatment outcomes. For instance, remdesivir shows promise in reducing recovery time and
mortality, while favipiravir demonstrates enhanced viral clearance but may cause transient liver enzyme
elevations. In conclusion, this research underscores the value of antiviral therapeutic drugs in mitigating
SARS-CoV-2 infection. The findings contribute to the evolving understanding of COVID-19 treatment
strategies and offer insights into optimizing clinical care protocols. The practical significance of these
results lies in informing healthcare professionals and policymakers about effective therapeutic options for
managing COVID-19 cases, ultimately improving patient care and outcomes. This abstract encapsulates
the essential aspects of research on antiviral drugs for SARS-CoV-2, emphasizing its scientific, practical,
and methodological significance in advancing our response to the global pandemic.

Key words: Antiviral drugs, SARS-CoV-2, Treatment outcomes, Clinical parameters, Efficacy, Safety
profiles, COVID-19 management.
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SARS-COV-2 BUpPYCTbIK, eMAIK ASPIAEPiHiH, eMAeYy HaTHIXKeAepi
)KOHe KAMHUKAADIK, MapameTpAepre acepi

SARS-CoV-2, COVID-19 naHAEMMSICbIHA >KayanTbl BUPYCTbIH NMansa 60AYbl EMAEY HOTUXKEAEP] MEH
KAMHMKAABIK, MapamMeTPAEpAi >KakcapTyFa 6arblTTaAFaH BUPYCKA KapCbl TepaneBTiK aparacyAapra KeH,
ayKbIMAbI 3epTTeyAep >Xyprizyre TypTki 60aabl. OA SPTYPAI BUPYCKa KapcCbl npenapaTrapAbiH acepi
MEeH MaHplI3blHa TOKTaAbIM, OCbl CaAaAa XKYPri3iAreH 3epTTeyAepre KbiCKalla LWOAY >KacanAbl. Herisri
3epTTeyAep MeH CblHAaKTapAbl TaAAQy apKbIAbl OA peMAECUMBUpP, (haBUMMPABUP, MOAHYTIMPABUP >KoHe
MakcaoBua cusikTbl npenapattapabliH COVID-19-meH Kypecyaeri TUIMAIAIT MeH Kayincisaik npoguAiH
aHblkTayFa GafblTTaAFaH. byA 3epTTeyAiH FbIAbIMM XKOHE MPAKTUKAAbIK, MAaHbI3AbIAbIFbI OHbIH SARS-

136 © 2024 Al-Farabi Kazakh National University


https://doi.org/10.26577/EJE.2024.v79.i2-013
https://orcid.org/0009-0000-0443-0305
https://orcid.org/0009-0002-8430-5831
https://orcid.org/0009-0008-3747-0993
https://orcid.org/0009-0007-9325-8260
https://orcid.org/0009-0006-9628-8337
https://orcid.org/0000-0002-7207-5226
https://orcid.org/0009-0007-6498-6306
https://orcid.org/0009-0007-9632-5684
mailto:abdulbari.hejran94@gmail.com
file:///C:/%d0%a0%d0%90%d0%91%d0%9e%d0%a7%d0%98%d0%95%20%d0%a4%d0%90%d0%99%d0%9b%d0%ab/%d0%9a%d0%b0%d0%b7%d0%9d%d0%a3_%d0%bc%d0%b0%d1%80%d1%82-%d0%b0%d0%bf%d1%80%d0%b5%d0%bb%d1%8c-2020/%d0%93%d0%a3%d0%9b%d0%ac%d0%9c%d0%98%d0%a0%d0%90/%d0%92%d0%b5%d1%81%d1%82%d0%bd%d0%b8%d0%ba%20%d0%ad%d0%ba%d0%be%d0%bb%d0%be%d0%b3%d0%b8%d1%8f%202-2024/%d0%be%d1%82%d1%80%d0%b0%d0%b1%d0%be%d1%82%d0%b0%d0%bd%d0%be/ 

Abdul Bari Hejran et al.

CoV-2 nHpekuMaCcbIMEH KYpPeCcyAeri BUpycka KapcChbl npenapaTTapAblH POAIH TYCiHyre KOCKaH YAECi
60AbIN Tabbiraabl. ByA GiniM emaey CTpaTermMsirapbiH OHTAMAQHABIPY >KOHE >KAAFAChIN >KATKAH NaHAe-
MMS KE3IHAE MaLMEHTTEPAIH HOTMXKEAEPIH >KaKCapTy YLUiH 6Te MaHbI3Abl. DAICTEMEAIK TypFblaaH OYA
3epTTey peLeH3usiAaHATbIH XKYPHAAAAPAQ XKapusiAaHFaH OEAEAAT 3epPTTEYAEPAIH AEPEKTEPIH KapayAbl
JKOHEe CUHTe3AeyAi KamTuabl. baranaHFaH Herisri HaTMXXKeAep MeH KAMHUKAAbIK, MapameTpAepre
BMPYCTbIK, KAMPEHC, OAIM-XKITIM KOpCeTKilLTepi, aypyxaHara >KaTKbI3Yy y3aKTblfbl >K8HE BMPYCKa Kapcbl
npenapaTTapAbl eHrizyMeH 6aiAaHbICTbI KaFbIMCbI3 dCEPAEP >KaTaAbl. Herisri HaTuxXeAep MeH TarAa-
yAap 8pTYPAI BUpYCKa Kapchl npenapaTttapAbiH SARS-CoV-2 emaey HoTUXKeAepiHe 8pTYPAI acepAepiH
KepceTeAl. MbliCaabl, PEMAECUBMP KaAMblHA KEATIPY YakbIThbl MEH OAIMAI asanTyra yoae 6epeai,
aA haBMNMpPaBMp BUMPYCTbIK, KAMPEHCTIH >KOFapbiAaybiH KepceTeai, 6ipak, Gayblp hepMeHTTepiHiH
YaKbITLIA XOFapPbIAQYbIH TYAbIPYbl MyMKiH. KopbITbiHAbIAGK Keae, OyA 3epTTey SARS-CoV-2 undek-
LMSICbIH YKEHIAAETYAET BUPYCKA KapChl EMAIK MpenapaTTapAblH, KYHAbIAbIFbIH KepceTeai. HaTuxkeaep
COVID-19 emaey cTpaTerMsaAapbiHbiH, AAMbIM KEAe >KaTKaH TYCIHIriHEe bIKMaA eTeAl >KoHe KAMHMKAABIK,
KYTIM XaTTamaAapblH OHTAMAQHABIPY TypaAbl TYCiHiK 6epeai. ByA HaTMXeAepAiH MNpakTUKAAbIK,
MaHbI3AbIAbIFbI  AEHCAYAbIK, CaKTay MamaHAapbl MeH casicatkepaepai COVID-19  >kaFaaiAapbiH
6ackapyAblH TMIMAI TepaneBTiK HycKaAapbl TypaAbl aknapaTTaHAbIPYAQ, HOTMXECIHAE MaumeHTTep-
re KyTiM KOpPCETYy MeH OHbIH HOTUXXeAepiH >KakcapTyAa >KaTtblp. byAa pedepat SARS-CoV-2 BupycbiHa
KapcCbl MpernaparTapAbl 3epTTeyAiH MaHbI3Abl aCMeKTIAepiH KaMTHMAbI, OHbIH >kKahaHAbBIK MaHAEMUSIFa
KapCbl OPEKETIMI3AI IATEPIAETYAETT FbIAbIMM, MPAKTMKAABIK, )KOHE SAICTEMEAIK MaHbI3AbIAbIFbIHA 6aca
Ha3ap ayAapaAbl.

Ty#in ce3aep: Bupycka kapcbl npenapattap, SARS-CoV-2, EMaey HaTukeAepi, KAMHMKaAbIK, na-
pameTtpaep, Tuimaiaik, Kayincisaik npodpuabaepi, COVID-19 6ackapy.

Ab6AYA Bapn Xeaxxpan'", ATukyaaa Capeapu', Moxammaa XacaH XacaHa?,
AbayA Baxma Monn6?, MNapeus Hussn?, Abaya Kaamp bacep?,
CanepBaan Ceamnkin®, Y3zanp Moxammap Kakap?*

"YHusepcnteT [MAbMEHAQ, I'. [MAbMeHA, AdraHmcTaH
2KaHaarapckuit yHuBepceuTeT, r. KaHaarap, AdpraHucraH
3Ypo3raHCcKuit MHCTUTYT Bbicllero obpasoBanus, r. YposraH, AdraHucraH
4Aorap YHuepcuTer, r. Aorap, AdraHucraH
*e-mail: abdulbari.hejran94@gmail.com

BAnsiHMe NpOTMBOBUPYCHBIX TepaneBTMYeCKMX NnpenaparToB
npu SARS-CoV-2 Ha pe3yAbTaTbl A€4eHUS U KAMHUYEeCKMEe NnapamMeTpbl

[MosieAeHne SARS-CoV-2, Bupyca, oTBeTCcTBEHHOro 3a naHaemmio COVID-19, nobyamao Kk 06-
LUIMPHBIM MCCAEAOBAHMIM MPOTMBOBUPYCHBIX TepaneBTUUYECKMX Mep, HanpaBAEHHbIX Ha YAyulleHue
PE3YAbTATOB AEUYEHUS 1 KAMHUYECKMX MapameTpoB. B Hem npeacTaBaeH kpatkuii 0630p MccAepoBa-
HWI, MPOBEAEHHbIX B 3TOM 06AACTM, C YNIOPOM Ha BAMSIHME M 3HAYEHME PA3AMUHbBIX MPOTUBOBUPYCHbIX
npenapaTtoB. AHAAM3MPYS KAKOUEBbIE MCCAEAOBAHUS M UCMbITAHUS, OH CTPEMUTCS BbISICHUTb NPOMUAN
3¢ppekTMBHOCTU 1 6E30MacCHOCTYM TaKMX NMPEenapaToB, Kak PEMAECUBUP, PaBUMUPABUP, MOAHYTTUPABUP
M nakcaoBuA, npu aedennn COVID-19. HayuHag 1 npakTnyeckas 3Ha4MMOCTb AQHHOIO MCCAEAOBAHMS
3aKAIOYAETCS B €70 BKAQAE B MOHUMAHME POAU MPOTUBOBUPYCHbIX NpernapaToB B 6opbbe ¢ nHpekLmen
SARS-CoV-2. 3T 3HaHMS MMEIOT peLlaioLLee 3HaYeHNe AAS ONTUMM3ALIMM CTPATErnim Ae4eH s U YAy Y-
LLIEHMS PE3YAbTATOB AEUYEHWNS MaLUMEHTOB BO BPEMS MPOAOAXKAIOLLENCS NaHAeMUN. MeTOAOAOrMYeCKM
3TO MCCAEAOBAHME BKAIOYAET B cebst 0630p M CMHTE3 AQHHbBIX aBTOPUTETHbBIX MCCAEAOBAHUI, Ony6An-
KOBaHHbIX B peLeH31pyemMblX XypHarax. KaloueBble MCXOAbI U OLLeHVBaeMble KAMHMYECKME NapamMeTpbl
BKAIOYQIOT KAMPEHC BUPYCA, YPOBEHb CMEPTHOCTU, MPOAOAXKMTEABHOCTb FOCMUTAAM3ALLMN U MOBOYUHbIE
3 peKTbl, CBS3aHHbIE C NMPUMEHEHMEM MPOTUBOBUPYCHBIX NpenapaTtoB. OCHOBHbIE pe3yAbTaTbl M aHa-
AM3 MOAYEPKMBAIOT PA3AMUYHOE BAMSIHME PA3AMYHbIX MPOTUMBOBMPYCHbBIX MPENnapaTtoB Ha pe3yAbTaThbl
Aeuennst SARS-CoV-2. Hanpumep, pemaecrBup 06eLiaeT CoKpaTUTb BPEMS BbIBAOPOBAEHUS U CMepT-
HOCTb, TOrAQ Kak (DaBMnNMpaBuMp AEMOHCTPUPYET YAYULLEHHbIN KAMPEHC BUPYCa, HO MOXET Bbl3blBaTb
NMpeXoASiLLEe MOBbILLIEHME YPOBHS (DEPMEHTOB NeyeHun. B 3akAloUeHne, 3TO CCAeAOBAHWE MOAYEPKMBa-
€T LUEeHHOCTb MPOTUBOBUPYCHbIX TepaneBTUYECKMX NpenapaTtoB B cMmsarvyeHmum nHdekummn SARS-CoV-2.
[ToAyyYeHHble pe3yAbTaTbl CMOCOOCTBYIOT Pa3BUTHIO NMOHUMaHKMs ctpaternii Aedenns COVID-19 u aaior
npeAcTaBaeHre 06 ONTUMM3ALUMKM MPOTOKOAOB KAMHMYECKOM nomoluu. [pakTuueckas 3HaYMMOCTb
3TUX PE3YAbTATOB 3aKAIOYAETCS B MH(POPMMPOBAHUM MEAMLIMHCKMX PABOTHUKOB M MOAUTUKOB 06 3h-
(heKTUBHbIX TepaneBTUUYECKMX BapraHTax AeveHns caydyaeB COVID-19, uto B UTOre yAydllaeT yxoA 3a
naumeHTamm 1 pesyAbtatbl. B 3ToM pedheparte oTpakeHbl OCHOBHbIE acnekTbl MICCAEAOBAHWM MPOTUBO-
BMPYCHbIX npenapaToB NpotuB SARS-CoV-2, noauepkHyTa MX Hay4Hasl, NpakTnyeckas n MeToAOAOT M-
yeckasl 3HaUMMOCTb AASI POABMKEHMSI HALLIMX MEP PEarMpoBaHmst Ha TAOGAAbHYIO MAHAEMUIO.

KAroueBble caoBa: npoTuBOBMpPYCHble npenapatbl, SARS-CoV-2, pe3yAbTaTbl A€UEHUS, KAMHNYe-
ckre napameTpbl, 3heKTUBHOCTb, NpodmAm GesonacHocTn, BeaeHmne COVID-19.
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Introduction

COVID-19, discovered in Wuhan, China in
2019, has rapidly become a global pandemic due
to high infection rates and the failure to contain
the virus. The new virus, SARS-CoV-2, shares
structural similarities with other coronaviruses
and has evolved into more virulent forms. The
pathophysiological mechanisms for COVID-19
are not fully understood, but lifestyle conditions,
environmental features, and exposure to metals
can contribute to the pathogenesis of various
diseases. To improve the overall management of
the pandemic, an overview of therapeutic options
is necessary. Several drugs, including colchicine,
galidesivir, azithromycin, mefloquine, ivermectine,
clevudine, tocilizumab, fedratinib, and Rheum
officinale, are under evaluation in clinical trials.
Favipiravir (FVP) and remdesivir (RDV) represent
potential therapeutic options in COVID-19 patients
[33, 35, 43]. The coronavirus disease of 2019
(COVID-19) pandemic represents a historic global
event, reshaping societies worldwide in ways not
witnessed since the 1918 influenza (HIN1 virus)
outbreak in Spain. Originating in Wuhan, China,
the current pandemic has swiftly spread across
219 countries and territories, underscoring the
urgent need for effective interventions against
the causative agent, severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) [23] The
COVID-19 pandemic has led to increased deaths
and global health crisis, necessitating immediate
implementation of antiviral therapies and the
development of oral antiviral pharmaceuticals to
reduce healthcare burden [38]. COVID-19, a highly
contagious respiratory infection, poses a significant
challenge for drug development and healthcare
workforces due to its vulnerability and multi-organ
damage [39]. Chenopodin’s bioinformatic analysis
identified 14 amino acid residues as potential
antibacterial peptides. Cationic and hydrophobic
optimizations refined peptide candidates’ biological
activity. Computer-designed peptides showed
high antibacterial activity against Gram-positive
and Gram-negative bacteria and viruses [15]. The
trial evaluates nelfinavir’s antiviral, clinical, and
safety efficacy in patients with mild COVID-19,
with participants from 10 hospitals in Japan [21].
ARS-CoV-2, a large single-stranded RNA virus,
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primarily targets the respiratory tract but also affects
various other organs and systems, posing significant
challenges to healthcare systems globally. The
emergence of new viral variants, such as the UK
and South Africa variants, highlights the ongoing
evolution of the virus and the need for adaptable
treatment strategies. Understanding the virus’s entry
mechanisms and replication cycle has been crucial
for developing antiviral therapies. Despite the
absence of specific drugs or vaccines, repurposing
existing medications has emerged as a promising
strategy due to its cost-effectiveness and potential for
rapid deployment [23]. Recent developments in anti-
coronavirus drugs, cost, and combination therapy
are discussed for effective health management [6].
COVID-19, a severe virus, affects 200 million
people globally. Protease inhibitors like lopinavir/
ritonavir and atazanavir/ritonavir are investigated for
treatment, but side effects persist [30]. COVID-19
has sparked interest in chloroquine diphosphate
and hydroxychloroquine for treating SARS-
CoV-2 infection, despite potential retinal toxicity
and myopathy risks from prolonged use [7]. The
FDA has approved Remdesivir and molnupiravir
for treating mild to moderate COVID-19 due to
their superior recovery time compared to placebo
[41]. Infections can be countered with prophylaxis,
vaccination, and treatment with antimicrobial
drugs. Prophylaxis reduces morbidity and
mortality but is not useful for infected patients.
Therapy can arrest ongoing infections, unlike
vaccines, which require new development.
COVID-19 hit the drug world unprepared [8]. The
COVID-19 pandemic has led to a global outbreak,
requiring a comprehensive review of antiviral
drugs’ mechanisms of action for future treatment
and potential outbreaks [5]. Overall, the search
for effective antiviral therapies against SARS-
CoV-2 remains ongoing, emphasizing the need
for continued research and clinical trials. The
complexity of COVID-19 demands a multifaceted
approach, considering diverse drug classes,
treatment regimens, and global variations in
response. This review provides a comprehensive
update on repurposed antiviral drugs, outlining
their mechanisms of action, clinical findings, and
therapeutic considerations, aiming to contribute
to the ongoing efforts to combat the COVID-19
pandemic [23, 1].
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Table 1 — Effects of Antiviral Therapeutic Drugs for SARS-CoV-2 on Treatment Outcomes and Clinical Parameters

Drug Name Study/Source Treatment Outcomes Clinical Parameters
Remdesivir Beigel ?0316 NEM Reduced time to recovery - Decreased viral load
- Lower mortality rate - Improved oxygenation
- Shortened duration of hospitalization ) No mgnlﬁcant impact on overall
inflammation
Favipiravir Cai etza (1)2’ g“ ancet Faster viral clearance - Increased liver enzyme levels (transient)
- Improved clinical recovery - No significant QTc prolongation
- Reduced progression to severe disease
Molnupiravir Mahmud et al, - Lowered risk of hospitalization and death |- Mild gastrointestinal symptoms
P JAMA 2021 P g ymp
- Reduced viral shedding - No significant effects on QT interval
Paxlovid Jayk f/;:é”;g;;ngl R Reduced risk of hospitalization or death | - Mild adverse events (e.g., diarrhea)
- Shortened time to symptom resolution - May interact with certain medications
- Effective against variants (e.g., Omicron)
Molnupiravir Fischer et al., Lancet | Shortened time to viral clearance - Mild adverse eftects (e.g., nausea)
P Infect Dis 2021 £
- Lowered risk of severe outcomes - No significant impact on liver enzymes

Ongoing Clinical Trials of Candidate Drugs
against SARS-CoV-2

The COVID-19 pandemic has intensified the
need for effective treatments. Based on previous data
from activities against other viruses and empirical
knowledge from case reports, several drugs have
entered clinical trials to assess their therapeutic
potential against SARS-CoV-2. Here, we review the
current knowledge on the most promising candidates
for COVID-19 treatment. Remdesivir (GS-5734),
a nucleoside analog, has shown antiviral activity
against various viruses and demonstrated inhibition
of SARS-CoV and MERS-CoV in cell cultures and
animal models. Despite initial optimism, clinical
trials in different countries like France, Canada, and
the United States have yielded mixed results, with
some trials showing no significant antiviral effects
against SARS-CoV-2. Lopinavir and Ritonavir,
protease inhibitors used to treat HIV, have
demonstrated antiviral activities against MERS-
CoV but have shown inconsistent results against
SARS-CoV-2. Clinical trials have not consistently
shown benefits, and some studies indicate potential
adverse effects. Interferons (IFN-I), cytokines
important for antiviral immunity, have been used

in clinical trials. While IFN-B shows potent
antiviral effects in vitro and in animal models,
clinical trials in SARS and COVID-19 patients
have not consistently demonstrated significant
improvements in outcomes. Corticosteroids, like
dexamethasone, have shown promise in reducing
mortality in severe COVID-19 cases but may not
benefit all patients, particularly those not requiring
respiratory support. Umifenovir, Ivermectin, and
Chloroquine/Hydroxychloroquine have also been
investigated but with varying degrees of efficacy
and safety concerns. Tocilizumab, an IL-6 receptor
antagonist, has shown potential in reducing
mortality and improving clinical outcomes in
severe COVID-19 patients with cytokine storm
syndrome. Convalescent plasma therapy, utilizing
antibodies from recovered individuals, has shown
promising results in rescuing severe COVID-19
cases, particularly when administered early in the
disease course with high antibody titers. Despite
the optimism surrounding these candidate drugs,
many clinical trials have not provided conclusive
evidence of their efficacy against SARS-CoV-2.
Further research is needed to determine the most
effective treatments for COVID-19 [40, 31, 38].
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The clinical consequences of SARS-CoV-2

COVID-19 is an acute respiratory syndrome
primarily affecting the lungs, causing pneumonia
that can progress to severe stages, including
ARDS, multiorgan failure, and death. The virus
is transmitted through droplets, respiratory fluids,
and direct contact, but recent data has shown novel
modes of transmission. Four stages of SARS-CoV-
2-induced infection are described: asymptomatic
carrier state, mild-to-moderate (81% of cases),
severe (14% of cases), and critically ill (5% of
cases). Symptomatic patients present a complex
symptomatic panel from mild to fatal manifestations,
characterized by flu-like symptoms, dyspnea,
expectoration, chest discomfort, respiratory distress,
and lymphocytopenia. All patients exhibiting
mild-to-moderate forms present abnormalities in
chest computed tomography images [12]. Fusion
inhibitors like baricitinib and umifenovir inhibit viral
entry into host cells, while camostat mesylate targets
fusion steps. Protease inhibitors like lopinavir,
darunavir, and atazanavir have potential use against
COVID-19, with clinical trials ongoing [16]. SARS-
CoV-2 infection causes severe symptoms, including
fever, cough, and dyspnea, which can progress to
life-threatening systemic inflammation and multi-
organ dysfunction. The incubation period for
COVID-19 is short, but it can also lead to myocardial
inflammation, neurological and neuropsychiatric
impairments. Severe COVID-19 is not limited to
the aged population, as children and young adults
are also at risk. High levels of proinflammatory
macrophages and neutrophils have been observed
in the bronchoalveolar lavage fluid of COVID-19
patients, contributing to the inflammatory cytokine
storm. The recruitment of activated neutrophils and
monocytes may be driven by pulmonary endothelial
cell dysfunction through vascular leakage, tissue
edema, endothelitis, and disseminated intravascular
coagulation. Pharmacological therapies against
COVID-19 are crucial, considering the patient’s
disease severity and the four categories of severity
of the disease. Antiviral drugs and neutralizing
monoclonal antibody therapies are more effective
early during the infection, while glucocorticoids are
potent anti-inflammatory drugs that mitigate the risk
of ARDS in COVID-19 and other viral pneumonia.
However, clinical trials have not identified specific
subpopulations of critically ill patients already being
treated with corticosteroids that would benefit with
additional treatment with IL-6 or JAK inhibitors
[25, 1]. Effectiveness and safety of five antivirals,
remdesivir, ribavirin, favipiravir, umifenovir,
and lopinavir/ritonavir, in treating SARS-CoV-2

patients. Results show no significant benefits in
mortality, viral clearance, or hospital stay [17].

The dynamics of the SARS-CoV-2 virus and the
effectiveness of antiviral treatments

In silico experiments were conducted to
determine the therapeutic response of drug
treatments blocking virus replication in COVID-19.
Clinical outcomes are related to the timing of
antiviral treatment initiation, and the antiviral
effects of a treatment are dependent on dose and
the patient’s immune system. The study examined
various scenarios, varying the time of treatment
initiation (0.5 or 5 days from symptom onset) and
the inhibition rate (99% or 50%). The results showed
that early initiation of antiviral treatment with a high
inhibition rate immediately reduced the viral load
after initiation. However, if the inhibition rate was
low (i.e., 50%), the viral load kept increasing, and
the viral load decay rate after the peak was slower
or equivalent to that without treatment. This was
because viral replication was not efficiently inhibited,
and it continued albeit with a lower rate even after
treatment initiation and long after the peak. Virus
dynamics were not much influenced if treatment was
initiated after the peak, regardless of the inhibition
rate or the patient type. It was observed that a weak
antiviral effect was observed for patients with rapid
decay even when the treatment was initiated after
the peak. These findings suggest that antiviral drugs
can mitigate virus replication to some extent, and
similar findings for virus dynamics and antiviral
effects have been suggested in other infectious
diseases [24, 31, 29]. Antiviral treatments like
nirmatrelvir/ritonavir and molnupiravir have been
shown to reduce hospitalization and mortality rates
in individuals with mild-to-moderate COVID-19.
However, these drugs are not widely used due to
concerns about rebound effects post-treatment. The
FDA approved nirmatrelvir/ritonavir for treating
mild-to-moderate COVID-19 in high-risk adults
aged >18 years in May 2023, but no consistent link
was found between treatments and rebound [42].
COVID-19’s heightened infammatory response
necessitates  anti-infammatory/immunomodulator
drugs like corticosteroids, dexamethasone, and
mucormycosis. Tocilizumab, Sarilumab, and
Anakinra are widely used, but should be used
cautiously in certain patients [1, 38].

Discussion
The COVID-19 pandemic has accelerated drug

discovery, with several antivirals approved in less
than two years. Public sector funding, collaborations,
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and targeted protein development are crucial for
pandemic preparedness and early clinical trials [47].
A study analyzing 12,000 drugs found 100 with
antiviral activities against SARS-CoV-2 replication.
21 molecules had dose-activity relationships,
13 had EC50 values below 500 nM. Safety data
suggests sufficient activity during therapy [38].
N-acetylcysteine (NAC) has potential therapeutic
benefits in COVID-19 treatment, including
oxidative stress regulation, immune modulation,
and apoptosis management. It enhances oxygenation
and circulation, potentially improving respiratory
outcomes and preventing end-organ failure [3]. A
systematic review of three antivirals for COVID-19,
remdesivir, lopinavir/ritonavir, and favipiravir,
found potential benefits in improving clinical
recovery, but limited clinical trials hinder definitive
recommendations [36]. Despite no clinically proven
treatment for COVID-19, clinicians offer supportive
symptomatic treatments like oxygen therapy
and antibiotics. Drug discovery efforts focus on
repurposing drugs, high-throughput screening,
and understanding disease molecular mechanisms
[34]. Antiviral therapies for COVID-19 encompass
a range of treatments including immunoglobulin
and monoclonal antibodies, nucleoside analogs,
protease inhibitors, fusion inhibitors, and antisense
nucleotides used in various combinations [19]. The
study explores the repurposing of FDA-approved
antiviral drugs against SARS-CoV-2 Mpro, revealing
good docking scores and glide energy compared to
known crystal RZS [10]. The study examines the
impact of antiviral treatments on SARS-CoV-2
viral dynamics using a stochastic model. It predicts
the success of prophylactic antiviral therapy in
blocking or delaying infection, focusing on the early
stages of infection [11]. A Hong Kong study found
molnupiravir and nirmatrelvir-ritonavir effective in
reducing all-cause mortality and hospitalization in
COVID-19 patients with type 2 diabetes. However,
the PANORAMIC study found molnupiravir’s
use did not reduce hospitalizations or deaths but
improved recovery time [27]. The RdRp inhibitor
remdesivir remains the only authorized antiviral
drug, despite numerous clinical trials. Understanding
efficacy, safety, and virus resistance mechanisms is
crucial for developing new drugs [2]. COVID-19
pandemic impacts public health and economy,
assessing drugs’ efficacy and safety. Traditional
Chinese Medicine, small peptides targeting ACE2,
and vaccines are promising, but clinical trials are
needed [48]. A study in Saudi Arabia compared
Favipiravir (FVP) clinical outcomes and therapeutic
effectiveness in COVID-19 patients. Results showed
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improved cough symptoms and lower CRP values
in patients receiving FVP therapy compared to the
control group [32]. Remdesivir, an investigational
compound, has broad antiviral activities against
RNA viruses like SARS-CoV and MERS-CoV. It
selectively inhibits Ebola virus replication, human
CoV-229E, and CoV-OC43 replications. It has
potential for SARS-CoV-2 infection [44]. The
SARS-CoV-2 pandemic has been ongoing for
nearly a year, with potential for future pandemics.
Personal preventive measures, high nutritional
and lifestyle status, and complementary health
approaches like Ayurveda, Siddha, and Traditional
Chinese Medicine (TCM) are essential for
managing the virus [20]. Pfizer’s PAXLOVID™,
an oral antiviral candidate, significantly reduced
hospitalization and death in high-risk adult patients,
demonstrating the effectiveness of pharmacological
interventions [13]. A nationwide study found
similar viral shedding durations between treatment
groups for mild COVID-19 patients, suggesting
early initiation of antiviral therapy is crucial. The
optimal dose is unclear, and risk factors include old
age, malignancy, and cardiovascular diseases [9].
Favipiravir and Umifenovir show antiviral activity
against RNA viruses, but clinical decision-making
is challenging due to small sample sizes. COVID-19
presents a challenge for medical scientists [26]. The
use of therapeutic antiviral medications and broad-
spectrum antibiotics for SARS-CoV-2 treatment
underscores the need for further research, human
rights, secure health data management, and rigorous
laboratory examinations [6]. SARS-CoV-2 rebound
occurs as a mild illness after acute illness resolution,
occurring in both treated and untreated patients.
It’s not associated with nirmatrelvir/ritonavir
treatment. Rebound rates are higher in antiviral
treatment patients [42]. Remdesivir was found to
be more effective in treating Covid-19, resulting in
shorter recovery times, improved recovery scores,
and reduced healthcare resource usage during the
pandemic [4]. The REVOLUTIOn trial compared
repurposed drugs atazanavir, daclatasvir, and
sofosbuvir/daclatasvir to placebo in COVID-19
patients [28]. The study assessed the efficacy of oral
antiviral therapy (OAV) in reducing COVID-19
mortality and hospitalization, finding that
molnupiravirreduced viral load, symptom resolution,
and medical care access frequency [45]. RCTs,
while time-consuming, provide evidence for early
administration of effective COVID-19 treatments,
while larger studies are needed for less-described
drugs like sofosbuvir/daclatasvir [46]. A study
comparing remdesivir (RDV) and mAB combination
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casirivimab/imdevimab (CVIV) in COVID-19
patients found that RDV treatment reduces worse
outcomes and prevents oxygen-requiring outcomes.
Early RDV treatment can help high-risk patients
[22]. Clinical studies on SARS-CoV-2 antiviral
effects often yield inconsistent results due to large
virus dynamics. Researchers suggest considering
treatment initiation time and using viral load
measurements instead of mortality [24]. COVID-19
poses a global threat to human health, healthcare
systems, and economic losses. To combat the virus,
researchers are focusing on developing SARS-CoV-
2-related immune mechanisms, drugs, and potential
vaccine candidates. Drug repurposing is the best
strategy, considering drugs effective against other
viruses and anti-inflammatory drugs. Developing
therapeutic and prophylactic vaccines is crucial
for long-term applications, but safety and efficacy
trials present challenges. Controlling the pandemic
through standard operating procedures, preventive
measures, and early diagnosis can help reduce viral
transmission and reduce burden on the medical
system [31, 38]. The SARS-CoV-2 infection follows
a typical viral kinetic pattern, with a high peak load
in the first few days, followed by a short decay,
slower clearance, and rapid elimination phase, and
attributed to innate mechanisms [18]. A study has
developed a systematic repurposing of remdesivir,
a broad-spectrum antiviral drug, to combat
COVID-19. Researchers identified the pathogenesis
of the virus and optimized its efficacy for optimal
viral deceleration with minimal drug administration.
The study also developed a toxicology model,
calculating a 58% toxicity reduction. The 5-day
course of remdesivir offers similar benefits with
fewer harms and lower costs, potentially reducing
clinical trials and enabling tailored virus-specific
therapies. This approach could significantly improve
quality of life [14].

Conclusion

Investigation on antiviral therapeutic drugs
for SARS-CoV-2 has yielded promising insights
into improving treatment outcomes and clinical
parameters among COVID-19 patients. Studies
have demonstrated the efficacy of certain antiviral
medications, such as remdesivir and molnupiravir,

in reducing viral load, shortening symptom duration,
and lowering mortality rates. These findings
highlight the potential impact of antiviral therapy in
managing severe COVID-19 cases and improving
overall patient outcomes. Additionally, monitoring
key clinical parameters and biomarkers can provide
valuable insights into treatment response and
guide therapeutic decisions to optimize patient
care. Looking ahead, several prospects emerge
for the implementation and further development
of antiviral therapies for SARS-CoV-2. Advances
in precision medicine allow for tailored treatment
regimens based on individual patient characteristics,
optimizing therapeutic efficacy and minimizing
adverse effects. Leveraging patient-specific factors,
such as viral load kinetics and host immune response
profiles, can enhance treatment outcomes and inform
clinical decision-making. Exploring synergistic
effects through combination therapies, such as
pairing antiviral drugs with immunomodulators or
other therapeutic agents, presents an opportunity
to enhance treatment efficacy and mitigate the
developmentofviralresistance. Investigating optimal
drug combinations and dosing regimens can lead to
more effective treatment strategies against SARS-
CoV-2. Strengthening international partnerships
and promoting equitable access to effective antiviral
therapies are essential for addressing the global
impact of COVID-19. Collaborative efforts in
research, development, and distribution of antiviral
drugs can facilitate timely access to treatments
and improve healthcare outcomes worldwide.
Continued research into novel antiviral agents and
drug repurposing initiatives expands the arsenal of
effective treatments against SARS-CoV-2 variants
and future viral threats. Investing in innovative
drug discovery and development efforts enables
the rapid adaptation of therapies to evolving viral
landscapes, enhancing preparedness for emerging
infectious diseases. In conclusion, ongoing research
underscores the potential of antiviral therapeutic
drugs in combating SARS-CoV-2 and advancing
patient care. Embracing innovative approaches,
fostering global cooperation, and prioritizing
drug development efforts are critical steps toward
maximizing the impact of antiviral therapies in the
fight against COVID-19 and emerging infectious
diseases.
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ABTOpJap YWiH aKnapar

«Ka3Y'VY xabapubIChl. DKOIOTHUS CepUACHD )KypHaIBI 1992 Kblbl KypbUTFaH. JKypHanIsIH KYPbUITAHIIBICH JKOHE MIBIFApYIIBICHI
on-Dapabu areinaarel Kasak yaTThIK yHEBepCUTETI 60MbI TadbL1a b1, JKypHaIIbIH KOFaphl OKY OPHBI KOPCETIITeH MYKabachl MeH
THUTYJIJBIK Mapakrapbl, mbiFbic aepekrepi, ISSN, eISSN, penakiusibik anka Kypambl, peaKIUsIIbIK, CascaThl, KapusIaHbIMIBIK,
9THKACHI )KOHE BeO-CalThI Oap.

JKypHau sxbplTbIHA 4 PET IIBIFAPBUIAbL.

XKypHan aBTOpIap/bIH JKapHsUIaHBIMIAPBIHBIH aKMapaTThIK AllbIKTBIFBI JKOHE KO JKeTIMAUII cascaThlHa COHKeC Keleli,
Makananap *ypHaJIbIH CalTbIH/a OpHanacThIpbLIaab! https://bulletin-ecology.kaznu.kz yur Tinge ToONbIK MOTIHAI KODKETIMILTIKTE

JKypHaIABIH MaKcaThl — SKOJIOTUS JOHE TaOMFM pecypcTap CallaChIHAAFbl allIbIHFBI KATapiibl 3epTTEYIepAiH HOTHKeIepi
MEH JKaH-)KaKThl KOPCETUTIMIH KaMTamachl3 ety. JKypHall 9KOJIOTHsUIBIK MpodieManap MeH KOpIIaFraH OPTaHbl KOPFayFa FhUIBIMU
KBI3BIFYLIBIIBIK, TAHBITATBIH FBIIBIMH KbI3METKEpJIEpre, OKbITYIIbUIAPFA, JJOKTOPAHTTAP MEH TYPJIi MaMaH/BIKTarbl CTYJICHTTEpre
apHAJIFaH.

JKypuaa minaerrepi:
e DKOJIOrus ’oHe KOpIIaFaH OpTaHbl KOPFay OOMbIHIIA (hyHAAMEHTAII/IbI KOHE KOJIaHOAIbI FBUIBIMHBIH TYPJIi caslajapblH/ia
MaHbI3/Ibl MOHTE M€ JKaHa FHUIBIMU HOTHIKENEP/Ii Kapusiiay.
e  Jlucceprauusiap/bl KOPFayFa XoHe FhIIIBIME MaMaH/IbIKTap OOMbIHINA FEUIBIMH I9PEXeIIep allyFa YMITKEp MarHCTPAHTTAP
MEH JIOKTOPAHTTap/IbIH FhLIBIMH JKYMBICTAPBIHBIH HOTHIKEJICPIH KeH JKapusIayAblH alllbIKTBIFBl MEH KOJI )KETIMIIIIrT OPTAChIH KYPY.
e  FpulbIMH KOFAMJACTHIKTBIH, COHJAH-aK »Kac JKOHE JkaHa OacTaraH FalbIMIAPABIH JKYPHAJIFa JEreH TYPaKThl
KbI3BIFYLIBIIBIFBIH KAJIBIITACTBIPY, OHBIH SKOJIOTHS MOCENENEePiH 3epTTeHTIH MaMaHAap/bIH KOCiON OpTAachIHIA OCIIl KeJle JKaTKaH
Ka@XETTUTIrH KaJIbIITACTBIPY.
KypHan Mmarepuangapbl 3KOJIOTHs JKOHE KOpIIaFaH OPTAHBIH JIACTaHYbl CalachIHIAaFbl MpoOJIeMalapablH KeH ayKbIMbIH
KaMTHIbl. Makasanap 3K0J0rMSIHbIH Kejleci TAKbIPBLINTHIK 06J1iMaepi OoiibIHIIa KapHUsIaHaabL:
e OKep Typaisl FalbIM;
Kopiiaran opTaHsl JlacTay koHe KOpFay;
DKOJIOTUSIIBIK, OMOTEXHOIOTHS;
AnaMm, eciMaiKTep, KaHyapJiap ’KoHe MUKPOOPTaHU3MIEP IKOIOTHSCHI;
KnuMarThIH FanaMIbIK e3repyi, Cy pecypcTapbiH Oackapy,
By3butran sKoxKyienepai KaambHa KeaTipy;
Kopiaran opra )oHe Koli-KOH;
Kananap jxoHe KIMMATThIH 03repyi;
DKOJOTHSUIBIK OifJ1ay ’OHE aamM3aT CTPaTerusChlI.

«Ka3YVy xabapuibICbl. DKOIOTHS CEPUACHD JKYPHAJIBIHBIH TAKBIPBIITHIK OAFBITTapblHA COMKEC KEJETiH KOHE KOJKa30aHbI
pecimzey TamanTapbl OONBIHIIA KaTaH peciMIeNTeH, aBTOP/bIH (aBTOPIapAbIH) Ka3ak, OpbIC HeMece aFbUIIIBIH TilaepiHae OypoiH
JKapusiiaHOaFaH MaKaiajgapbl KaObUIaHa/bl.

«Ka3YV xabapibIChl. DKOJIOTHS CEPUSICH *KypHAIbl aBTOPJIAP/IbIH FHUIBIMU JKYMBICKA KYKBIFBIH CAKTaHIbl XKOHE JKypHAIIFA
OipiHIi xapusiay KYKBIFBIH JKyMbICTieH Oipre Oepeni, onsl 6ip yakpitta Creative Commons Attribution License (CC BY-NC-ND
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XKapusinay mpoueciHiH OapibIK KATBICYLIbUIAPbI, aTan aWTKaHaa, opOip aBTOp, FHUIBIMH PENAKTOpP, PELEH3EHT, >KayanTbl
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JKapUsiIay STHKACBIHBIH KaFMJalapblH, HOPMajJapbl MEH CTaHIApTTapblH YCTaHyFa MiHJETTi. DTHKAIBIK KaFUJIajapibl CakTay
FBUIBIMH JKYPHAJIJIbIH CAllaChlH KaMTaMachl3 €Ty KOHE CaKTay YIIiH /e, )Kapusjay MpOLeciHe KaTbICYIIbUIAp apachlHIa CeHIMI
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HNndopmanus 1Jst aBTOpoB

Kypuan «Becruuk KasHY. Cepusi sxosiormyeckas» Obi1 ocHOBaH B 1992 ronmy. YupeauTeneMm W H3aTeneM >KypHajia
apisiercst Kazaxckuil HamoHanbHBIN YHUBEpCUTET UMeHHU anb-Papadu. XKypHan nmeer pa3paboTaHHbBIE U YyTBEPKACHHbBIE 00IOKKY
U TUTYJIBHBIC JINCTHI C yKa3aHHEM By3a, BEIXO/IHbIE JaHHbIe HoMepa, ISSN, eISSN, cocraBa peakoieru, peaaKinOHHYO TOJTUTHKY,
MyOIMKAMOHHYIO 3THKY U BeO-calT. JKypHal BbITycKaeTcs: IEpHOJNYHOCTBIO 4 pa3a B TOA.

KypHan ciaenyer noauTuke MHGOPMALMOHHON OTKPBITOCTH U JOCTYIHOCTHU ITyOJIMKALUK aBTOPOB, CTaThH Pa3MEIIAIOTCs Ha
caiite xypnaia https://bulletin-ecology.kaznu.kz Ha Tpex si3bIKax B MOJHOTEKCTOBOM JIOCTYIIE.

e :kypHaaa — 00eCIeuuTh BCECTOPOHHEE NPEACTABICHUE U PE3YJIbTAThl EPEIOBBIX HCCIIEOBAHMIT B 00JIACTH SKOJIOTHH 1
MIPUPOJHBIX pecypcoB. XKypHai npeHa3HaueH s Hay4HbIX COTPYJHUKOB, TIPENOaBaTeNeH, JOKTOPAHTOB U CTYJICHTOB PAa3INYHBIX
CreNNaIbHOCTeH, NPOSIBISIONINX HAYyYHBIH HHTEPEC K SKOJIOTHYECKUM Tpo0IeMaM 1 OXpaHe OKPYXKaroleil Cpeibl.

3amauu KypHana:

e OcBemarh HOBbIEC HAY4HbIE PE3YJBTAThI, HMEIOIIHE CYIIECTBEHHOE 3HAYEHNE B Pa3IIMYHbBIX 001acTaX GyHIaMEHTaNIBHON 1
TIPUKIIAJHOI HAYKH MO 3KOJIOTHU U OXPaHEe OKPYXKAIOIIEH Cpesbl.

e  (Co3naBaTh Cpely OTKPHITOCTH M JOCTYITHOCTH IIHPOKOTO OCBELIEHHs pPe3ylbTaToB HAyYHBIX pabOT MarkCTPaHTOB
U JOKTOPAHTOB, TPETEHAYIONIMX Ha 3al[UTy AWCCEPTAllMi W TOMydYeHHe YYEHBIX CTeMeHel MO HayuHBIM CHEIHaTbHOCTAM
JMCCEPTAIlMOHHBIX COBETOB B PA3IMYHBIX 00IACTAX YKOTOTHH.

e  dopmHpoBaTh MOCTOSHHBIM YCTOWYMBBIM MHTEpEC Y HayYyHOH OOIIECTBEHHOCTH, a TAaKXKe Yy MOJOIBIX M HAYMHAIOIINX
YYEHBIX K JKypHally, €0 pacTyllyl0 BOCTPEOOBAaHHOCTh B MPO(ECCHOHANBHBIX KPyrax CHELHAINCTOB, UCCICAYIOMIX BOMPOCHI
9KOJIOTUH.

Marepuansl xKypHajga OCBEIIAIOT MIMPOKUI KPyT MpobnemM B 001acTh SKOJTOTHH U 3arps3HEHUs OKpy»karomeil cpeapl. Cratbu
MyONMUKYIOTCS 110 CIEAYIONNM TeMATHYeCKHM pa3eaaM 3KOJI0THu:

e  Hayka o 3emuie;
3arpsi3HEHNE U OXpaHa OKpPY KaroIel cpebl;

DKojornyeckass OMOTEXHOJIOT U,

OKONOTHs YeNOBeKa, PACTEHHH, )KUBOTHBIX U MHKPOOPTaHU3MOB;
I'mo6anbHOE N3MEHEeHNe KIMMaTa, yIpaBleHne BOAHBIMH PECypcaMi,
BoccranosneHne HapyIIEHHBIX 3KOCHCTEM;

Oxkpysxaromas cpefia 1 MUrpanus;

DKONOTHYeCKOE MBIIIEHHE U CTPATETHsl YeIOBEUECTRA.

Jnsa mybnukammu B xypHane «Bectnuk KasHY. Cepust sxonornyeckas» NpUHHUMAIOTCS paHee He OMyOIMKOBaHHBIE aBTOPOM
(aBTOpaMH) CTaThbU Ha PYCCKOM, Ka3aXCKOM WIIM AHIVIUICKOM sI3bIKE, KOTOPbIE COOTBETCTBYIOT TEMATHYECKHM HANpPaBIECHUSIM
KypHalia 1 0OpMIIEHBI CTPOTO 110 TPeOOBAHUSAM OPOPMIICHHS PYKOITHCH.

ABTOpHI crareil xxypHana «Bectauk KasHY. Cepus sxonoruueckasi» coXpaHsioT 3a OO0l MpaBo aBTOpa Ha HAYYHYIO paboTy
U HepeslaloT JKypHaTy IpaBO MEpBOW MyOJNMKALMKM BMECTe ¢ pabOTOiH, eIMHOBPEMEHHO JIMLEH3UPYs ee 1o suneHsuu Creative
Commons Attribution License (CC BY-NC-ND 4.0).

Bce yuacTHHKM mporecca MyOMMKalMM, a HWMEHHO, KaXKIbI aBTOp, HAyYHBIH pENaKTOp, PELEH3EHT, OTBETCTBEHHBIN
CeKpeTaph, WICHb! PEJaKIIMOHHON KOJUIETHH Hay4yHOro >xypHana «BectHuk KasHY. Cepus sxonornueckas» o0s3aHbl 0€3yCIOBHO
TIPUIEPKUBATHCS TIPUHIIUIIOB, HOPM M CTAaHAAPTOB MyOMHKaIMOHHOHM 3THKN. COOMIOIeHHE STHUECKUX TPUHIIUIIOB ABISAETCS BAXKHBIM
Kak A7 oOecreyeHus U TMOAep KaHNusl KauecTBa HAayuyHOTO KypHajia, TakkKe M JUIS CO3JaHUs JOBEPUTENbHBIX M yBaXKUTEIbHBIX
OTHOILIEHUH MEXJy Y4aCTHUKaMU Mpolecca MyOIHKaIuu.

Oruiata IpOMU3BOIUTCA TOJNBKO TMOCHE NPUHATUS CTAaThU K MyOIMKAIMK U cooOmieHns peaakiuud. CTOMMOCTb MyOIMKaluu —
2000 Tenre/crpanunia B popmare WORD (wpudt 12, Times New Roman).
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Information for authors

Journal «Vestnik KazNU. Ecological Series» was founded in 1992. In 2007 was renamed as «Eurasian Journal of Ecology»
(in the English version). The founder and publisher of the journal are the Al-Farabi Kazakh National University. The journal has a
developed and approved cover and title pages with an indication of the institution, imprint of the issue, ISSN, eISSN, editorial board,
editorial policy, publication ethics, and website. The journal is published 4 times a year.

The journal follows the policy of information openness and accessibility of authors’ publications, articles are posted on the
journal’s website https://bulletin-ecology.kaznu.kz in three languages in full-text access.

The aim of the journal is to provide a comprehensive presentation and results of cutting-edge research in the field of ecology
and natural resources. The journal is intended for researchers, teachers, doctoral students, and students of various specialties who
show scientific interest in environmental problems and environmental protection.

Journal objectives:

e To highlight new scientific results of significant importance in various fields of fundamental and applied science in ecology
and environmental protection.

e  To create an environment of openness and accessibility of wide coverage of the results of scientific work of undergraduates
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e  FEarth Science;
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Ecology of humans, plants, animals and microorganisms;
Global climate change, water resources management,
Restoration of damaged ecosystems;
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Cities and climate change;

Environmental thinking and human strategy.

For publication in the «Eurasian Journal of Ecology» articles previously unpublished by the author (authors) are accepted —
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the right of first publication along with the work, licensing it at a time under the Creative Commons Attribution License (CC BY-
NC-ND 4.0).
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